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Dated  November  16,  1805. 
With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come,  Ice. 
Now  KNOW  Y£,  that  in  compliance  with  tbe  said  proviso, 
I  the  said  Andrew  Flint  do  hereby  declare  that  my  said 
invention  is  fully  and  fairly  described  in  manner  follow- 
ing, and  in  tbe  drawings  hereon ;  and  tliat  the  various 
modifications  of  the  same  are  applicable  to  many  impor- 
tant purposes,  as  will  more  fully  appear.     Ai»d,  in  order 
to  a  clear  understanding  of  the  said  invention  in.  all  its 
parts,  it  appears  requisite  that  it  should  be  first  described 
as  it  is  to  be  applied  to  one  purpose  only,  for  example, 
that  of  a  moving  power  tp  be  worked  by  the  force  of 
steam,  and  afterwards  to  notice  such  variations  or  altera- 
tions as  may  be  necessary,  in  order  to  adapt  it  t<^  the 
other  purposes  to  which  it  may  bq  applicable. 
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In  the  drawing  hereon,  Figs.  1,  2,  and  3,  (Plate  I.) 
are  different  sections  or  views  of  the  internal  parts  of  an 
engine  to  be  worked  by  steam  ;  and  although  this  engine 
may  be  placed  in  any  requited  position,  either  with  its 
central  shaft  A  B  in  an  horizontal,  a  vertical,  or  an  ofb- 
lique  direction,  yet,  as  I  give  'the  preference  in  most 
cases  to  that  position  of  the  engine  wherein  its  shaft  is 
placed  perpendicularly  to  the  hqri^on,  I  shall  describe  it 
as  such. 

Fig.  1 ,  therefore,  is  a  horizontal  section  through  the 
body  of  the  engine  in  the  line^  z,  Figs.  2  and  3,  which 
are  vertical  sections  of  the  same  in  the  lines  w:p  and  u  v 
of  Fig.  1  ;  the  same  parts  in  each  figure  being  marked 
with  the  same  letter.  C  is  the  outer  cylinder,  of  cast- 
iron  or  other  proper  metal.  D  the  bottom  plate  of  the 
same.  £  the  top  plate,  firmly  fastened  down  by  screws 
passing  through  the  projecting  flanges  at  ///.  G  is  the 
inner  cylinder,  hollow  and  divided  by  the  partition  A.  The 
two  cylinders  C  and  G  must  be  turned  very  true,  and 
placed  exactly  concentrically.  A  B  is  the  hollow  central 
shaft,  cast  in  one  piece  with  the  cylinder  G,  and  forming 
an  axis  to  it  turning  in  the  stuffing  boxes  II.  K  and  L 
are  two  valves,  each  consisting  of  a  top  and  a  bottom 
plate  VI  rriy  (see  Fig.  4,)  connected  by  a  portion  of  a  solid 
cylinder  w.  The  plates  m  are  sunk  into  the  plates  D  and  E 
so  as  to  lie  flush  with  their  inner  surfaces  ;  and  the  con- 
necting  piece  n  lie^  in  and  fills  the  cavity  prepared  for  its 
*  reception  in  the  outer  cylinder  C,  at  Oy  and  thus  com- 
pletes the  inner  surface  of  the  same. 

N.  B.  The  valve  K,  and  half  of  the  inner  cylinder  G, 
Are  omitted,  in  Fig.  1,  in  order  to  shew  the  packing 
grooves,  &c.  hereafter  described.  P  is  the  steam-float, 
firmly  attached  to  the  cylinder  G,  and  revolving  with  it 
through  the  circular  passage  left  between  the  two  cylin- 
ders ;  which  passage  it  accurately  closes  by  means  of  a 

packing 
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packing  composed  of  hemp,  tallow,  or  other  substances 
used  m  steam-engines  for  that  purpose,     ^^(m^  shew  the 
manner  of  packing  the  top  and  bottom  plates  of  the  cy- 
linder G5  and  of  the  valves  K  and  L,  to  prevent  tho 
escape  of  the  steam  bet\teen  them  and  the  top  and  bot^ 
toiii  plates  of  the  outer  cylinder.     This  is  alike  in  all 
these  iristahces,  but  will  be  most  readily  understood  by 
comparing  Figs.  1  and  3  with  Fig.  5,  which  shews  the 
parts  to  a  larger  scale,    r  is  a  circular  groove  sunk  in  the 
inner  surface  of  the  plates  D  and  E,  and  ooncentrical  to 
the  axis  of  the  cylinder  G  and  of  the  valves  K  and  L  re- 
spectively.    In  this  groove  is  placed  a  metal  packing 
ring  tj  and  it  is  then  to  be  filled  up  with  a  packing, 
s^inst  which  the  surfaces  of  the  said  plates  of  G,  K,  and 
L  work ;  and  this  packing  may  be  lightened  in  any  de- 
gree necessary  by  the  screws  ssss^  which  press  upon  the 
ktck  of  the'  packing-ring.     It  is  proper  to  notice,  that 
these  circular  rings  of  packing  should  in  a  small  degree 
intersect  each  other  at  1,    to  prevent  the  steam  fiom 
escaping  between  them  into  the  vacuous  part  of  the  en- 
gine.    2  2  are  chases  filled  with  packing,  to  prevent  a 
similar  escape  of  the  steam  behind  the  valves.   The  steam- 
float  P  is  to  be  packed  in  its  pkce  by  means  of  the  cir- 
cular aperture  in  the  top  plate  E,  at  3,  in  Figs.  3  and  6  ; 
which  aperture  must  be  securely  closed  by  a  plate  fitted 
into  it,  and  confined  by  the  strong  dog  4  and  screws  5  5 : 
or  the  packing  may  be  introduced  by  holes  in  the  outer 
cylinder  C,  which  may  be  closed  in  a  somewhat  similar 
manner ;  but  I  consider  this'  mode  as  less  secure  M'hen 
steam  of  great  elasticity  is  employed.     It  is  evident  that 
if  steam  of  sufficient  force  be  admitted  through  the  hol- 
low shaft  A,  it  will  fill  the  lower  division  of  G,  and  passing ' 
.  through  the  hole  6  into  the  circular  passage  already  de- 
scribed, where  (the  valve  L  being  first  placed  across  the 
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said  passage)  it  will  act  upon  the  steatn-fioat  P  with  a 
power  proportioned  to  its  elasticity  and  the  area  of  P, 
and  thus  force  it  round  till  it  passes  the  valve  K,  the  air. 
or  steam  before  it  finding  a  vent  by  the  hole  7  into  the 
upper  division  of  G,  and  so  through  the  shaft  B  into  the 
condenser,  &c.  If  now  the  valve  K  be  shut,  the  re* 
action,  as  it  is  termed,  will  take  place  against  it,  and  the 
valve  L  may  be  opened  to  allow  free  parage  to  the 
steam>fIoat.  These  valves  are  placed  in  the  required 
position  by  the  Mt>rking  gear,  which  may  be  such  a$ 
shewn  in  the  drawing  Fig.  6,  or  according  to  the  plea<^ 
sure  of  the  engineer.  It  is  hardly  necessary  to  observej 
that  this  engine  may  be  worked  by  what  is  qon^monly 
termed  the  expansive  force  of  steao),  or  by  qondensatioa 
in  any  of  the  usual  modes. 

To  adapt  this  invention  to  be  worked  by  the  pressure 
of  a  column  of  water  instead  of  the  elastic  for<:e  of  steaof), 
its  parts  will  be  nearly  resembling  tbpse  already  de- 
scribed. The  only  precaution  necessary  is  tp  make  thp 
aperture  of  the  shaft  A  B  and  of  the  holes  6  and  7  ^t 
least  equal  to  one-third  of  that  of  the  float  P.  In  ,th^ 
case  also  less  accuracy  is  required  in  the  packing.  By 
connecting  the  shaft  A  with  water,  or  other  liquor  to  b,e 
raised,  and  applying  the  external  force  tp  turn  the  ma- 
chine^, the  water,  &c.  will  be  raised  by  the  pressure  of  the 
atmosphere  into  the  circular  passage  bafore  described, 
whence  it  will  be  driven  by  the  motion  of  the  float  P  in 
a  continued  stream  through  the  shaft  B  into  the  reservbir. 

In  this  manner  also  engines  for  extinguishing  fires  may 
be  constructed.  Blowing-engines  also  for  furnaces  and 
forges  may  be  made  on  this  plan,  only  observing  that  the 
packings  should  be  as  perfect  as  possible. 

In  witness  whereof,  &c. 
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Specijication  of  the  Patent  granted  to  William  Cooke, 

of  Chute-House y  in  the  County  of  WiltSy  Gentleman ; 

for  certain  Improvements  in  the  Constriction  of  Wag^ 

gonsj  and  other  Carriages  which  have  more  than  two 

Wheels.     Dated  Octqber  2,  1806. 

X  O  all  to  whoiQ  these  present^  sbaU  come,  &c. 
Now  KNO^y  YE,  that  in  coippliance  with  the  said  proviso, 
I  the  said  William  Cooke  do  hereby  desqribe  and  ascerr 
taia  th^  nature  of  my  said  invei^tion,  and  the  manner  ia 
which  the  samp  is  to  be  performed,  as  fpHows ;  that  is  to 
say :  Instead  of  connecting  the  wheels  with  .the  carriage 
in  the  usual  manner  which  confines  the  lower  or  bearing 
psLfts  of  all  the  wheels  nearly  in  one  and  the  same  plane, 
I  allow  one  pair,  o^  more  pairs  of  the  wheels  to  have 
considerable  play  or  liberty  in  the  axis  or  axletree  of 
each  pair ;  so  that  the  said  axis  or  axletree,  when  one  of 
the  said  wheels  shall  be  either  raised  or  depressed  by  any 
obstacle  or  irregularity,  or  other  cause,  may  and  shall 
assume  various  positions  out  of  the  level,  without  re« 
quiring  or  causing  the  bed  of  the  carriage,  or  any  ap- 
pendage belonging  or  fixed  to  the  same,  to  deviate  from 
the  ordinary  position  of  the  said  bed  or  appendage,  unless 
such  elevation  or  depression  of  the  said  wheel  shall  ex- 
ceed the  allowed  limit  of  the  said  quantity  of  play  or 
liberty ;  and  the  manner  and  means  in  which,  and 
whereby,  I  do  connect  the  last-mentioned  pair  or  pairs 
of  wheels  with  the  carriage  itself,  in  order  to  allow  the 
considerable  play  or  liberty  as  here  described,  doth  and 
do  consist  in  the  forming  or  adaption,  or  addition  of  a 
part  or  parts  of  the  apparatus  out  or  about  the  place 
where  the  axis  of  such  pair  or  pairs  of  wheels  shall  be 
connected  with  the  carriage,  so  that  the  said  part  or 
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parts  may  produce  or  admit  of  the  effect  of  a  hinge  or  ' 
joint,  by  which  the  same  axis  may  be  allowed  to  have 
either  of  its  ends  raised  or  depressed  without  aflfecthig 
the  carriage  within  the  limits  before  mentioned;  and  so 
that  this  effect  may  take  pJace  in  all  the  practicable  and 
conveliient  angles  of  obliquity  formed  between  the  pole 
and  perch  and  the  said  axletree  in  turning  or  backing,  or 
in  any  other  part  of  the  working  of  the  same. 

And  I  do  farther  declare,  that  the  mechanical  methods 
or  construction  of  the  said  parts  are  easily  deducible  from 
the  before-mentioned  effects  and  purposes  of  my  said 
invention,  by  men  of  competent  skill  and  experience  in 
works  of  the  nature  and  kind  here  described  ;  but  that  I' 
do  in  some  cases  make  the  upper  part  or  termination  of 
the  main  pin  in  the  form  of  a  knob  or  piece  of  a  circular 
figure.    With  respect  to  the  central  line  or  axis  of  the 
said  main  pin,  (that  is  to  say,)  all  the  sections  of  the  said 
knob  that  can  be  made  at  right  angles  to  the  said  axis 
will  be  circular,  but  of  a  conical  or  spherical,  or  other 
bilging  figure,  in  its  longitudinal  section,  in  order  that 
when  the  said  knob  shall  be  placed  or  inserted  within  a 
hollow  cylinder  of  the  same   diameter   as  that  of  its 
greatest  circular  section,  the  said  main  pin  may  be  at  li- 
berty to  move  sideways  out  of  the  direction  of  the  axis  of 
the  said  cylinder.     And  I  do  accordingly  place  or  insert 
the  said  knob  or  upper  extremity  of  the  main  pin  in  a 
cylindrical  hole  in  the  bed  of  the  carriage  or  flying  pil- 
low, or  other  fit  part  or  appendage;  taking  care,  by -a 
nut  or  other  suitable  meansj  to  prevent  the  same  from 
coming  out.     And  the  said  knob  or  cylinder  do  in  this 
construction  constitute  that  part  of  the  connecting  appa- 
ratiis  between  the  carriage  itself  and  the  axletree  of  the 
pair  of  wheels  to  which  the  main  pin  belongs,  which  was 
herein  before  described  as  producing  or  admitting  of  the 

effect 
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effect  of  an  hinge  or  joint.     And  I  do  suffer  the  pole  or 
perch,  or  other  part  ivhich  may  be  used  to  support  or 
steady  the  lower  end  of  the  main  pin  to  have  a  little 
play  to  the  right  and  left  4  and  the  said  main  pin  to  have 
a  limited  space  for  motion  up  and  down  in  the  holes 
through  which  it  passes.     And  I  do  also  make  the  bear- 
ing part,  which  is  usually  circular,  and  called  the  sweeps 
or  hanging  pillar  or  spring  bed,  somewhat  prominent, 
circular  in  its  or  their  upright  section,  so  as  to  be  lowest 
in  the  middle,  and  to  admit  the  face  of  the  lower  pillow 
or  axle-bed  to  shift  its  place  of  bearing  according  as  the 
tiJt  or  inclination  of  the  axletree  is  greater  or  less;  and  by 
all  the  said  contrivances  the  before-described  effect  is 
produced.     Or  otherwise  I  make  the  knob  cylindrical, 
and  the  hole  widening  one  or  both  ways  from  the  smallest 
perforation  ;  or  I  do  make  both  the  knob  of  the  main  pin 
and  the  hole  receiving  it  bilging  or  conical  in  contrary 
directions.     Or  otherwise  I  do  place  and  secure  the  main 
pin,  or  a  piece  or  pieces  answering  the  same  purpose  of 
a  main  pin,  in  such  a  manner  as  not  to  allow  of  any  side 
motion  or  angular  change  of  position  in  the  same  with 
relation  to  the  bed  or  carriage,  and  I  do  connect  tl)e 
pole  or  perch  with  the  same ;  and  upon  or  to  the  said  pin 
or  piece  or  pieces,  as  an  axis,  or  operating  as  such,  I  do 
fix  or  apply  another  piece,  which  shall  be  capable  of 
moving  round  against  the  sweeps,  or  in  the  same  manner, 
by  well-known  contrivances  equivalent  to   the   sweeps. 
This  last-mentioned  piece  is  provided  with  two  i)ivots  or 
gudgeons,  fixed  in  a  line  at  right  angle  to  the  main  pin, 
or  through  the  line  or  axis  about  which  the  said  piece 
may  be  moved  by  other  gear  equivalent  to  the  main  pin  ; 
which  gudgeons  are  received  in  sockets  attached  or  fixed 
to  and  in  a  line  at  right  angles  to  the  axis  of  that  pair  of 
wheels  which  shall  or  may  be  intended  to  have  the  con- 
siderable 
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siderable  play  or  liberty  of  motion  first  herein  before 
mentioned.  By  this  means  the  axletree  is  allowed  to 
tilt  or  move  on  the  said  pivots  or  gudgeons  in  the  manner 
aforesaid,  at  the  same  time  that  the  said  axletree  is  at 
liberty  to  be  put  into  any  position  with  regard  to  the  di- 
rection of  the  pole  or  perch  ^  or  carriage  itself,  will  not 
be  tilted  or  inclined  to  one  side  in  consequence  of  the  in- 
clination of  the  said  axletree,  or  of  any  obstacle  or  im« 
pediment  which  might  have  caused  it  so  to  incline* 

And  I  do  farther  declare,  that  the  kind  of  joint  or  tim- 
bal  last  described  is  capable  of  great  variation  in  its  struc- 
ture by  several  obvious  changes  in  its  dimensions  and 
parts,  apd  their  relative  situations  and  action  upon  each 
other.  Or  otherwise,  instead  of  the  said  pivots  or  gud- 
geons, I  do  make  an  actual  hinge  or  joint,  or  socket  and 
bearing  pieces,  which  produce  the  same  effect  when  inr 
terposed  and  properly  secured  between  the  axletree  as 
aforesaid  and  the  piece  which  was  before  described  as 
having  the  same  gudgeons  or  pivots. 

And,  lastly,  that  my  said  invention  may  be  more 
clearly  understood  and  apprehended,  I  think  fit  to  ob- 
serve that  the  advantages  to  be  gained  by  my  said  im- 
provements are  not  only  that  the  carriage  itself  is  affected 
in  its  position  by  any  rise  or  depression  of  one  of  the 
wheels  of  any  of  the  pair  or  pairs  herein  before  alluded 
to,  but  also  that  all  the  wheels  are  constantly  kept  in' a 
state  of  bearing  upon  the  ground  notwithstanding  ^ny 
irregularities  of  the  same ;  and  that  the  extreme  strain  of 
the  machinery,  and  actual  danger  to  which  common  car- 
riages are  exposed,  are  hereby  obviated  and  avoided. 

In  witness  whereof,  &c. 


Specijicaiion 


I 

specification  of  the  Patent  granted  to  George  Wyke,  of 
Winsley^  in  the  County  of  fVilts^  Esquire ;  for  a  Method 
of  working  Pumps  of  various  Descriptions  by  Machinery  ^ 
whereby  much  manual  Labour  will  be  spared. 

Dated  November  19,  1805. 


With  a  Plate, 


T 


O  all  tQ  whom  these  presents  shall  come,  &c. 
No?r  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  George  Wyke  do  hereby  describe  and  ascer- 
tain the  nature  of  my  said  invention,  and  the  manner  ia 
which  the  same  is  to  be  performed,  as  the  same  is  deli« 
neated  by  the  drawings  in  the  margin  of  these  presents, 
as  follows;  that  is  to  say  :  In  Fig.  1,  (Plate  IL)  I  to  the 
letter  K,  represents  the  whole  of  the  machinery  for  work- 
ing of  pumps.     A  A  A  part  of  the  chain-pump  as  now 
Msed  in  ships,  which  is  herein  delineated  to  shew  how 
the  machinery  acts  upon  it,  one  of  which  is  only  here  in- 
serted, but  two  or  more  may  be  worked  or  put  in  mo- 
tion by  the  same  machinery.     B  and  C  a  vertical  and 
horizontal  wheel,  which  may  be  reversed  or  transposed, 
as  occasion  requires,  C  where  B  is  now  placed,  and  B 
where  C  is,   in  order  to  accelerate  the  motion  of  the 
pump  or  pumps  which  may  be  found  necessary  on-board 
of  large  ships,  or  in  other  situations  where  a  larger  power 
is  desired.     I'be  ratio  of  the  diameters  of  the  wheels 
herein  described  is  B  four  feet  and  C  two  feet;   but 
which  wheels  may  be  of  equal  or  varied  dimensions,  as 
circumstances  require.      I)   a  shaft  or  spindle,   whose 
length  and  dimensions  must  be,  according  to  situation 
with  the  wheel  C,  fixed  to  it  to  work  wheel  B  at  th^  top 
Vol.  %m — Secovo  Se&ies.  C  of 
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of  the  shaft.  I  a  small  head,  to  admit  the  bars  or  levers 
F  F,  or  more  if  necessary.  E  a  stay-collar,  to  keep  the 
shaft  or  spindle  at  a  right  angle  with  the  wheel  C.  The 
shape  and  size  of  E  will  depend  upon  the  requisite 
strength  and  situation  of  the  other  part  of  the  machinery. 
FF  levers  or  hand-spikes,  about  six  feet  long;  but  the 
length  and  size  of  which  will  depend  upon  the  size  of  the 
pump,  and  the  situation  on  which  the  machinery  may  be 
affixed.  G  deck  or  platform  upon  which  the  force  of 
men  is  employed  at  the  levers  or  hand-spikes  F  F  to  Vork 
the  machinery. 

Fig.  2  represents  a  part  of  other  kind  o^  pump-work  to 
which  the  machinery  in  Fig.  1  is  applicable  in  raising 
water,  either  on-board  of  ships  or  vessels  at  sea,  or  upon 
land  from  wells,  pits,  ponds,  rivers,  or  in  any  other 
situation  where  the  raising  and  throwing  up  of  water  may 
be  required.  The  levers  or  hand-spikes  F  F  may  be" 
"worked  or  put  in  motion  by  cattle,  or  any  other  ade^ 
quate  power.  Pumps  or  hydraulic  machines  of  different 
descriptions  to  those  herein  mentioned  may  be  worked 
by  attaching  to  them,  or  working  them  by,  the  machinery 
or  apparatus  as  herein  described,  where  the  situation  may 
,be  convenient  for  that  purpose. 

In  witness  whereof,  &(?• 


S^ecifiiaiim 


M..n.v„iJi  .<w. 


{   n   ) 

Speci^cattan  of  the  Patent  granted  to  Isaiah  Birt,  of  Plif* 
mouth  Docky  in  the  County  of  Deooriy  Gentleman ;  for 
a  Black  Painty  co7nposed  chiefly  of  earthy  and  mineral 
fubstancesj  which  will  be  beneficial  to  His  MaJesty^s 
Naxy^  and  the  Shipping  Interest  at  lai^ge ;  being  par* 
ticularly  calculated  to  preserve  JVood^  and  prevent  Bust 
in  Iron^  and  may  be  applied  to  all  the  Purposes  for 
which  Paint  in  general  is  used. 


Dftted  September  18,  1806. 


T, 


O  all  to  whom  tbe«e  pi^esents  shall  come,  &c« 
Now  KNOW  YE,  that  I  the  said  Isaiah  Birt,  in  compliance 
with  the  said  proviso,  do  hereby  describe  an$l  ascertain 
the  nature  of  my  said  invention,  and  in  what  manner  the 
same  is  to  be  performed,  in  manner  following ;  that  i$ 
to  say :  My  invention  consists  in  uniting,  in  proper  quan« 
titles,  calcareous  or  argillaceous  earth  with  lamp-black 
or  ivory-^black  ;  and,  after  the  various  experiments  which 
I  have  made  to  bring  it  to  perfection,  I  perform  my  said 
iovention  as  follows.  Take  of  the  blueisb  marly  stone 
found  in  copper,  tin,  and  lead  mines,  (principally  in 
the  copper  mines,)  and  of  iron  9tone,  and  of  fine  blue 
marie  or  slate,  and  of  under-*earth,  equal  quantities,  and 
reduce  tbi^m,  by  grinding  or  pounding,  to  a  very  fine 
powder.  To  any  given  quantity  of  the  above-mentioned 
materials  when  put  together,  add  one-eiglith  of  their 
weight  of  lamp^black>  so  that  there  will  then  be  seven* 
eighths  of  the  earthy  or  minefal  substances,  and  one- 
eighth  of  the  lamp-black.  This  produces  my  invenlion  of 
a  superior  black  paint  for  wood,  iron,  canvas,  or  any 
other  thing  for  which  paint  is  used  ;  but,  for  the  purpose 
of  using  such  paint,  it  must  be  ground  (in  the  usual  man- 

C  2  ner 
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ner  of  grinding  colours)  with  oil,  as  commonly  done  by 
colourmen  or  painters  (their  boiled  oil  I  ihuch  prefer)  J 
and  the  same  when  mixed  with  oil,  and  made  up  as  other 
paint  in  genet^al  is,  may  be  used  with  the  brush  as  in 
common  practice.  I  also  perform  my  said  invention  by ' 
mixing,  in  equal  quantities,  any  three  or  any  tw6  of  the 
above-mentioned  articles  of  blueish  marly  stone,  iron 
storie,  fine  blue  marie  or  slate,  and  under-earth  together, 
when  ground  or  pounded  to  powder  as  aforesaid,  dtid 
adding  thereto  one-eighth  of  their  weight  of  lamp-black 
as  before  described.  And  also  I  perform  it  by  mixing 
either  one  of  such  articles,  when  ground  or  pounded  to 
powder  as  aforesaid,  with  one-eighth  of  its  weight  of 
lamp-black  as  before  described.  I  also  perform  my  said 
invention  by  using  ivory-black  instead  of  lamp-black  | 
but  for  general  purposes  I  prefer  the  lamp-blaok.  Under- 
earth  I  have  procured  from  the  coal-works  in  the.  Forest 
of  Dean,  by  which  name  it  is  well  known  amongst  the 
colliers  there.  It  is  probable  that  other  collieries  pro^ 
duce  it  also.  For  the  blueish  marly  stone  I  have  not 
been  able  to  obtain  any  name ;  but  it  i»  produced  in 
abundance  in  the  mining  parts  of  Devon  and  CornwalL 
Be  it  remembered,  that  my  said  new  invention  consists 
only  in  the  uniting  the  before-mentioned  articles  of 
blueish  marly  stone,  iron  stone,  fine  blue  marie  or  slate, 
and  under-earth,  with  lamp-black  or  ivory-black ;  and 
that  I  state  one-eighth  of  lamp-black  because  that  is  the 
quantity  I  generally  use,  and  which  in  all  the  trials  I 
have  made  has  not  ever  failed  to  produce, the  effect ;,  but 
I  have  on  some  occasions  used  as  much  as  one-fifth^  and 
on  others  as  little  as  one-sixteenth. 

In  witness  whereof,  &c. 

,  4 

Jccount 


(     IS     ) 

Account  of  various  Improvements  in  Wemmg^ 
Invented  by  Mr.  Johk  Austin^  qf  Glasgow* 

With  a  Plate* 

From  the  Transactions  of  the  Society  for  the  EnCoU'* 
icagement  of  Arts,  Manufactures,  and  Commerce* 

The  Sitver  Medal  was  voted  by  the  Society  to  Mr.  Austin 

for  these  Improvements* 

X  HAVE  for  a  series  of  years  exerted  myself  in  endea* 
Touring,  by  means  of  the  following  described  and  other 
inventions  in  machinery,  and  various  simplifications  and 
improvements  of  the  same,  to  render  the  art  of  weaving 
more  expeditious  and  less  expensive  than  it  has  hitherto 
proved. 

It  was  not  till  af!ter  much  trouble  and  expense,  atid 
reiterated  experiments,  that  I  at  length  succeeded  be-> 
yond  my  expectation,  in  answering  the  purposes  in- 
tended ;  and,  having  met  with  approbation  from  manul 
facturers  of  the  first  respectability,  and  now  that  they  are 
actually  in  practical  use  by  tradesmen  who  find  the  ad« 
vantage  of  them,  I  beg  leave  to  submit  them  to  the  con- 
sideration of  the  Society,  in  the  conviction,  that  from  the 
models  themselves,  the  certificates  produced,  and  the 
character  these  give  to  my  labours,  the  Society  will  be 
satisfied,  upon  examination,  that  they  have  not  been  en- 
tirely useless ;  and  that  they  will  bestow  on  them  their 
approbation,  and  promote  their  encouragement,  by  such 
marks  of  distinction  as  they  may  think  they  merit. 

I  do  not  wish  it  to  be  understood,  as  resulting  from  my 
own  conviction,  when  I  assert  that  these  intentions  and 
improvements  will  prove  useful ;  or,  that  \  depend  upon 

certificatei 
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certificates  which  have  been  readily  granted  by  indivi* 
duals  ;  but  upon  these,  joined  to  the  regard  paid  by  the 
Chamber  of  Commerce  and  Manufactures  of  Glasgow, 
of  which  I  have  had  the  honour  of  being  a  member  from 
its  commencement,  and  from  my  having  above  thirty 
;year«  practice  and  experience  in  the  manufacture .qf  clear 
lawns,  cambric,  and  gauze  *,  find  as  being  ope  qf  three 
persons  who  first  attempted  the.  muslin  manufacture  in 
Scotland,  now  so  eminent,  and  from  study  having  ac- 
quired an  intimate  acquaintance  with  that  manufacture 
through  all  its  stages. 

The  benefits  derived  from  machinery  in  a  manufacturing 
and  corameixial  country  I  need  not  point  out.  This 
country  enjoys  those  benefits  to  an  .envied  degree ;  its 
manufiactures  are  more  expeditiously  and  less  expen- 
sively sent  to  market,  enriching  the  state,  and  rendering 
the  situation  of  the  meanest. mechanic  more  comfortable; 

The  spotting  shuttles  save  clipping  and  the  waste  of 
spotting  yarn  to  nearly  seven-eighths  of  its  whole  value ; 
also  the  pattern  is  thereby  much  improved.  Fig.  A  and  B 
(Plate  III.)  are  worked  by  a  single  touch  of  the  weaver's 
finger,  although  there  be  one  hundred  spots  in  the  breadth 
of  the  web,  and  it  is  done  in  the  same  space  of  time  that 
one  of  these  spots  was  formerly  worked  by  the  weaver,  who 
usually  kept  a  boy  on  each  side  of  him,  each  working  spot 
after  spot  with  his  fingers;  these  spots  are  called  brocaded, 
or  finger  spots.  Fig.  G  H  goes  obliquely  through  the 
shed  of  the  web,  and  will  make  any  figure  of  a  spot  on  a 
plain  gr  twilled  mounted  web,  without  spotting  hiddles- 
or  treadles.  Fig.  E  F  will  answer  with  pressers  to  keep 
down  the  yarn  that  is  not  in^  the  spot,  without  spotting 
hiddles  or  treadles,,  and  p.tber  mounting  fornaerly  neces- 
.«arjr. 

The 
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The  first  wa»  invented  by  me,  and  coramunicated  by 
lae  to  Archibald  Mac-Vicar,  who  worked  at  such  things 
for  me,  and  who  reduced  it  to  the  foruj  C  D. 

The  Fig.  E  F  are  improvements  on  these  not  yet  ia 
common  practice. 

Fig.  K  and  L  is  an  universal  ravel  or  sniffle,  useful  at 
(he  beaming  of  all  kinds  of  webs.  This  machine  is  of 
itself  complete,  and  will  beam  from  the  coarsest  to  the 
finest  web,  and  to  any  breadth  required ;  whereas,  hy 
those  in  common  use,  one  hundred  and  twenty  diiferent 
ones  are  necessary,  the  value  of  which  is  above  1201.,  and 
the  whole  not  so  complete  as  one  of  mine,  the  expence  of 
which  does  not  amount  to  above  the  price  of  two  of  the 
medium  value  of  the  common  kind  ;  namely,  thirty  shiU 
lings,  which  the  machine-maker  who  made  the  first  of 
them  supplies  them  at.  Country  weavers  are  often  at  a 
great  loss  for  the  particular  set  or  kind  they  want  of  tlie 
old  kinds,  and  have  to  send  many  miles  to  procure  one. 
In  manufacturing  towns  weavers  have  joint  sets  of  them, 
although  few  complete  ones,  and  hire  them  to  those  who 
want  them ;  whereas  on  my  plan  every  weaver  may  have 
one.  * 

I  have  also  sent  to  the  Society  specimens  of  types  or 
figures,  formed  of  burnt  clay  or  porcelain,  for  printing 
patterns  upon  calicoes,  or  designs  for  articles  to  be  sewed 
or  tamboured.  These  types  are  not  liable  to  be  destroyed 
by  fire,  nor  by  lying  in  a  damp  place.  They  may  be 
made  to  a  certain  depth,  so  as  to  be  varied  at  pleasure 
to  the  taste  or  fancy,  the  same  as  letter-press  printing 
types.  A  certain  number  may  be  marked  on  each  type, 
to  ascertain  the  exact  proportion  of  the  price  of  tam- 
bouring or  sewing,  the  rates  of  the  same  work  being  fre- 
quently very  irregular  for  want  of  a  regular'  standard  to 
calculate  them  by, 

Tlwgr 
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They  may  be  purchased  at  half,  or  even  one-fourth  of 
^ose  cut  in  wood  ;  they  are  equally  durable,  or  more  so, 
land  may  be  made  finer  than  any  cut  in  wood. 

Reference  to  Mr.  Austin's  Inventions. 

Fig.  A.  Plate  III.  shews  the  machine  or  shuttle,  for  bro- 
cading or  forming  Jamdanna  spots,  or  other  designs 
on  muslin,  lawn,  cambric,  silk,  or  other  fancy  goods, 
instead  of  using  one  spotting  shuttle,  and  afterwards 
cutting  away  the  yarn  to  loss,  between  thespots  or  figure.s, 
as  formerly  done  between  every  shoot  or  cast  of  the  shut- 
tle. It  is  a  frame  of  brass  so  long  as  the  breadth  of  the 
web,  the  wheels  of  the  size  and  at  the  distance  required 
for  each  spot  in  the  breadth  of  the  web  at  equal  distances. 
The  knob  or  button  of  the  teethed  rack  a  being  pushed 
backwards  or  forwards  until  the  wheel  b  makes  a  foil  revo- 
lution with  the  pirn  or  bobbin  shewn  ^at  Fig.  J,  which 
is  affixed  to  the  wheel  b  in  Fig.  A,  and  which  coming 
round  under  the  warp-yam  raised  for  the  spot,  brings  the 
yarn  of  which  the  spot  is  wove  from  the  one  side  of  tlie 
spot  to  the  other :  c  in  Fig.  J,  is  a  spring  made  of  quill, 
steel,  or  brass,  to  prevent  the  spotting  yarn  coming  off 
too  quick,  which  spring,  when  the  pirn  is  fuH,  presses 
hard  upon  the  yarn,  and  gives  less  pressure  as  it  empties. 

Fio;.  B  is  another  view  of  the  machine  A,  with  the 
wheel  bj  half  turned  round,  which  turns  upon  a  large  cen- 
tre, part  pf  whith  centre  is  cut  off  as  represented ;  and 
when  the  communicating  wheel  a  is  opposite  to  the  vacant 
part  of  the  wheel  6,  the  other  wheel  c  turns  it  round,  un- 
til  a  whole  revolution  is  made  alternately,  and  until  the 
(design  or  spot  is  finished. 

Fig.  C  is  another  invention  for  the  same  purpose,  and 
worked  in  the  same  manner  with  less  machinery ;  there 
Joking  only  three^  teeth,  or  round  pins  in  the  pinion,  which 
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ure  driven  by  the  rack  or  slider  a  with  deep^ut  teeth ^  ai 
represented  in  the  Engravin|r. 

Fig.  D  is  another  view  of  the  last|  with  the  wheel  b 
turned  half  round. 

Fig.  £  and  F  shew  a  third  invention  for  the  same  pur^ 
pose :  by  touching  the  knob  a,  the  slide  b  goes  backward 
and  forward,  and  carries  the  arch  c  along  with  it,  the  two 
points  of  which  come  between  the  two  points  a  ai;id  b  of 
Fig.  I,  which  is  a  small  brass  shuttle,  df  which  there  is 
one  for  every  spot  in  thd  breadth  of  the  Web ;  it  carries 
the  spotting  yarii  through  under  the  warp  threads  raised 
about  an  inch  (ndy^  in  place  of  three  inches  or  more,  for* 
tnerly  done  for  a  single  shuttle  to  the  whole  spots  in  the 
breadth  o^  the  web^ 

In  Fig.  I,  ^  is  the  spring  above  described ;  d  is  3,  staii^ 
dard  and  hole  through  it  answering  to  the  eye  of  the 
common  shuttle,  through  which  the  yarn  runs. 

In  Fig.  Pj  a  is  a  plate  of  brass,  which^  as  the  slide  and 
arch  go  along,  takes  agaiilst  the  inside  of  the  arch,  and 
keeps  Up  that  end  of  the  ardh ;  but  before  that 
end  loses  itis  hold  of  the  shuttle,  the  other  end  of  the  arch 
is  between  the  other  two  points  a  and  b  of  the  shuttle  Fig. 
I,  at  the  contrary  side  of  the  warp  yarn  raided  for  the 
spot,  so  that  the  shuttle  is  never  loose^  nor  can  it  go  out 
of  its  proper  place,  being  also  confined  above  and  beloW 
by  two  grooves  b  and  c,  Fig.  F. 

In  place  of  spot  treadles  to  raise  the  warp  pf  the  spot, 
this  may  be  done  by  pressers,  to  slide  to  any  distance  from 
the  centre,  and  to  keep  down  such  part  of  the  warp  asi$ 
not  to  be  in  the  spot; 

Fig.  G  and  H  shew  a  fourth  method  o^  nlaking  spots  pr 
figutes,  and  will  fotni  any  shape  or  pattern  without  raising 
the  warp  yarn,  or  having  any  pressers  for  that  purpose* 
It  consists  of  a  jointed  frame,  as  represented,  partly  above 

Vol.  X»-- Sjicoiso  SeHiss.  p  and 


Schd  pairtfy  liefow  \lie  wet),  Wttch  comes  tbfoiigh  Tih%, 
space  a,  Fig.  G ;  and  by  moving  the  frame  from  the  angle 
bf  Fi^.  6  to  the  atiglfe  ft'f  Fig.  li,'  or  to  any  other  angle 
between  them,  and  while  the  vpper  arid  tinder  shade  or 
fi^  of  ttfe  warp  is  6peh,  yHxx  let  doiv  h  or  raise  up  the  shut- 
xfes,  which  goiftg  through  the  upper  &irid  under  shade, 
^cciording'tb  theanglfe  giveh,  will  pass  t*hroug1i'tlie  upper 
ind  tinder  sha^^  at  liferent  splits  or  spaces  df  the  reed, 
^nd  l^v6  ihe'sp^tttng  yarn  as  required  in  such  part  of  the 
'shad^  of  any  tveb,  twilled,  striped,  checked,  or  plain. 

TheframesoT  the  machines,  Fig.  A,  B,  C,  I>,  E, 't*, 
ire  get  into  twb  sliders  at  an  angie  of  about  sei^enty  dc- 
^ree^,  lirithedi'ately  frbna  before  arid  close  to  the  reed  ta 
abovethe  weaver^s  head,  with  cords,  pullies,  ancE  weights, 
tro  ovetbalctnce  arid  raise  them  in  this  airectiori  six  to  eight 
ihchies,  and  are^taken  down  by  the  foot  with  a  treadle  or 
pedal,  croiss,  ^haft,  pulltes,  and  cerds. 
'  ^g.  '<J  arid-H  may  be  attached  to  the  batteii  lay,  or 
•sWln^irig  frame  and  reed,  or  riin  on  casters  liorizoritally 
i)ackwards  dri'd  f6r\^drds. 

iFig.  K  arid  'L  Ivill  shew   a  very  simple  method   of 

teaming  webs  of  any  number  of  half  gangs,  goes,  rimners^ 

t)r  eqiial  quantities  bf  warps  or  chains  of  yarn,  putting 

"feach  division  of  thfe  warp  into  each  tooth  or  division  of  the 

Vavely  sniffle,  heck,  rake,  or  frame,  for  regularly  placing 

the  chain  or  warp  of  a  web  oh  the  "beam  ;  which  wheu 

tdone,  all  that  is  necessary  is  to  contract  or  expand  the 

frame  to  the  breadth  of  the  \^eb  required,  without  paying 

fciy  regard  to  the  quaritify  or  quality,  which  in  the  old  Way 

puzzles  many  good  weavers,  to  calculate  and  to  find  one 

that  will  suit,  as  there  aris  about  one  hundred  and  twenty 

^Siffercnt '  sets  or  scores,  and  quarter-scores  of  the  kinds 

which  are  made  *and  tised  as  necessary  for  the  purpose, 

•and  arfter  all  not  exact,  ' 

*'    '  *      '  '   'Certificates- 
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ffom  Mi:^  WiUiwi  Jangys^D,  juo.  Mi.  Andrew  Stephe%>j 
son,  Mr.  Alexftnder  Pollock,  an^l^r.  WUlia,i!r;i  Miller;  ia^ 
hvQwc  of  hisi  pvintiQ^  ^JP^9  &o^  Messrs..  J.  and  J..  Scott, 
^r.  Lgjuh  Ruffiai,  Mr*  A\f  xaader  ^,a^^k^  and  IMbr.  Jolu^ 
Kirkland^  al|  o£  Glasgow ;  and  in  recomouaidation  of  hia. 
notlQ  G^  ^polling  or  brocading  xnu&|yis  ip  the  lopm,  aoxl' 
bk  other  inv;eniions,  froo^  the  Direptorsi  9f  fh^  Chs^mb^^T^ 
4)f  CommeLrce  and  Manufactures  hcild  §t  Qlja&|£OW|  Jm^ 
«,  1804- 

■       ■         ail  »«»*^^...-*J 
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/f  third  Seizes  of  Exp€riv\er\ts  in  m  arti^oiaL  Substance^ 

which  possesses  t/ie  primifal  characteristic  Properties  ijf^ 
Tannin ;  with  some  Remarks  on  pool. 

By  Chap-les  Hatchbtt,  Esq.  F.  B.  S.  ; 

From  th^  Philosophical  Transactions  of  the 

Rqyal  Society^ 

§  I. 

T        ■  '        •. 

IN  my  former  Papers  upon  this  subject,  some  account 
has  beep  given  of  the  effects  produced  by  svlphuric  acid 
upon  turpentine,  resin,  and  camphor ;  and  I  shall  now 
state  th^  results  of  other  expsriments  made  with  the  same 
acid  upon  a  great  number  of  the  resins,  balsams,  gum 
resins,  and  gums,  the  greater  part  of  which  afforded  that 
ixy)dificatioii  of  thjs  ajrti^cial  scanning  substance,  which, 
f^  th^  sak^  of  distinction,  I  have  in  the  preceding  papejrs 
4!snoqiinat(ed  the  thi^d  variety. 

The  process  was  siq^ple  digestion  in  sulphuric  acid, 
^ftej!  whi^h  the  residuum  was  well  edulcorated,  and  was 
then  digested  jin  alcohol.     This  was  separated  by  distillar . 
^00?  ttlQ  ^fy  substance  which  remained  wa3  infused  ii^, 

1)  2  cold 
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cold  idistUled  water,  and  the  portion  dissolved  was  exa« 
mined  by  solution  of  isinglass,  ipuri^te  of  tin^^  acetite  of* 
lead/  and  sulphate  of  iron. 

Much  sulphureous  acid,  carbonic  acid,  several  pf  the 
regetable  acids,  particularly  benzoic  acid,  (when  the 
balsams  were  employed,}  and  apparently  water,  were 
produced  during  the  operation ;  but  in  thi^  Paper  I  shall 
only  notice  two  of  the  products,  namely,  the  tanning 
substance  and  the  coal. 

The  sulphyrip  acid  almost  immediately  dissolved  the 
rpsins,  and  formed  transpareqt  brown  i^plutipns,  whicl| 
progressively  became  black. 

The  same  eflbct  was  produced  on  post  of  the  other 
^bstapces ;  but  the  solutions  of  the  balsams  and  of  guaia* 
cum  iirer^  at  first  of  a  deep  crimson,  slightly  inclining  to 
brown. 

Caoutchouc  and  elastic  bitumen  were  not  dissolved^ 
but  after  having  been  digested  for  more  than  two  months^i 
yvtYQ  only  superfipially  carbonizedt 

The  gums  and  the  saccharine  substances  required  many 
evaporations  |p,ud  filtrations  before  (;he  whole  of  thpir  car-- 
bonaceous  residua  could  be  obtained. 

These  were  the  principal  effects  observed  durinff  the 
experiments,  and  I  have  stated  them  in  this  manner, 
that  tedious  and  useless  repetitions  may  be  avoided. 

Turpentine,  common  resir^,  elimi,  tacamahac,  masticb^ 
copaiba,  copal,  camphor,  benzoin,  balsam  of  Tolu,  bal- 
sam of  Peru,  asa  fcetida,  and  amber,  yielded  ^n  abun- 
dance of  the  tannine^  substance. 

Oil  of  turpentine  also  afforded  much  of  it ;  asphaltum 
yielded  a  small  portion ;  some  slight  traces  of  it  were  even 
obtained  from  gum  arabic  an4  tragacanth}  hut  none  was 

produced 
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produced  by  guaiacum,  dragon's  blood,  myrrhf  gum  am-^ 
moniac,  olibanunOi  gamboge,  caoutchouc,  ela^ic  bitu^ 
men,  liquorice,  and  manna.  I  am  persuaded,  however, 
that  many  of  these  would  hare  afforded  the  tanning  sub^ 
stance,^  bad  not  the  digestion  been  of  too  long  a  duration* 
'  Olive  oil  was  partly  converted  into  the  above-mentioned 
^ubstanceV  and  also  linseed  oil^  wax,  and  animsd  fat;  but 
the  three  last  appear  to  merit  some  attentioUf 

. .   Lhiseed  OH, 

This  oil  with  sulphurip  acid  very  soon  formed  a  tbic1( 
Uackisb-brown  liquid,  which  after  being  long  digested 
in  ^  sand-bath,  was  still  partly  soluble  in  cpld  water,  and 
passed  the  filter.  This  solution  precipitated  gelatine ;  the 
residuum  w^as  a  tough  black  substance,  which  became 
bard  on  exposure  to  air.  A  great  part  was  soluble  ia 
alcohol,  and  formed  a  brown  liquid,  which  became  turbid 
by  the  addition  qf  water.  Wh<:?n  this  was  evaporated,  a 
brown  substance  rem^in^d,  which  was  partially  dissolved 
by  cpld  water,  and  the  solution  thus  formed  was  rendered 
turbid  by  gelatine. 

The  undissolved  portion  left  by  the  alcohol  was  of  a 
blackish-blown  :  it  was  soft  and  tenacious,  and  appeared 
to  retain  many  of  the  properties  of  an  inspissated  fat  oil* 

Bleached  Wax. 

That  which  was  employed  in  this  experiment  was  the 
white  wax  of  the  shops,  which  is  sold  in  the  form  of  smaU 
round  cakes.  It  formed  with  sulphuric  acid  a  thick  black 
piagma,  and  was  not  acted  upon  by  cold  distiUed  water 
when  washed  with  it  upon  a  filter.  Upon  being  digested 
with  alcohol  in  a  sand-bath,  a  brownish  solution  was 
formed,  which  upon  cooling  became  very  turbid,  and 
appeared  as  if  filled  with  a  white  flocculent  substance. 
The  saqae  operation  was  irepeated  with  different  portions 

of 
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Ji^  (JistillaiioiO. 

Qi^  th0  surf^f  of  ih^  rewimag  iiqi^f ,  wbw  PO^,  » . 
;whitip  Qrust;  \^4^  fonped^  which  being  separated ,  w^s  f^piii^d 
tQ  fvo^ses^  tlv?  properties  of  speroiaceti,  w^  Yeighe4  }.<( 
gi^ir)s.    The  (iltrate4  liquor  ^a^  t^bei^  ev^p^raited  to  %^ 
^mall  quantity,  became  of  a  pale  brown  colour^  anf}  wai 
jrendered  turbid  b^  solution  of  isinglasii. 

Animal  Fat, 

This  experiment  wa§  made  upon  the  kidney  fa^  of  veal^ 
but  I  cannot  take  upon  n>e  to  assert  that  the  results  would; 
have  bepn  the  same  with  every  kind  of  fjpit.  100  grains  of 
|t  wit}x  Qiie  ounce  of  conceptrated  si^Iphuric  a^id,  a/ter 
spnie  time  foraged  £^  blackish  soft  pa^s^  a  s^econd  ounce 
erf  sulphuric  acid  was  then  .added^  and  the  whple 
was  digested  and  Qccasionf^lly  heated  during  ncftrly 
li>ree  njonths,  Si:^  oijnces  of  di$ti)Ied  watier  were 
poured  upbn  the  black  pulpy  mass,  and  fiormed  ^  thic^ 
uniform  liquid,  which,  aft^i:  digestion  for  six  or  Sj&ven 
(|iays,  was  when  cold  filtrated^  The  liquor  whi|ch  pa^sec^? 
was  of  a  brown  colour,  and  upon  ev9.poration  l>ecai?i.e 
bfack,  leaving  a  considerable  portion  of  a  blackish  sub- 
stance upon  the  filter,  whii^h  wa3  {^ed  tp  that  which  had 
been  collected  by  the  first  filtration.  The  whole  was 
V^ashed  with  cold  water,  which  passed  colourless.  Boiling 
water  was  then  poured  upon  thip  filter,  by  whiph  a  con- 
siderabje  portion  was  ijapidly  dissolved,  land  a  brownish.- 
IS/Iack  solution  was  formed,  which  copiously  pi:eci|^itate(l 


gelatine. 


The  residuum  on  the  filter  was  then  dri^>  apd  beii)^ 

Collected^  was  digested  in  alcohpl^  wJbi|Ch  di^olvjed  th^ 

greater  p?irt. 
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The  solution  in  alcohol  was  (irtrated,  liul  (apparently  . 
by  the  effect  of  air)  a  considerahte  deposit  was  formed  on 
*the  filter,  which  was  again  dissolved  by  alcohol.    Water  . 
rieiidered  itie  solution  turbid,  and  a  t>lack  light  'flal:y  sub- 
stance,  which   t\^cighed  41  grains,  Remained  upon  tlie, 
filter.     The  filtrated  liquor  was  then  evaporated,   and 
left  a  grayish-black  substance,  which  weighed  30  grains. 
This  last  substance  was  highfy  inflammable,  aud  when 
^burned  emitted  a  very  peculiar  odour,  resembling  partly ' 
that  of  fat  and  partly  that  of  asphaltum.     It  easily  melt- 
ed, and  also  immediately  dissolved  in  cold  alcohol,  hrooi 
which,  like  the  resinous  substances,  it  was  precipitated 
"by  water. 

The  black  light  flaky  residuum,  which  weighed  41 
grains,  was  found  to  consist  partly  of  the  substance  above 
mentioned  and  partly  of  coal,  but  the  proportion  of  this 
last  was  riot  ascertained. 

Coagulated  albumen  and  prepared  muscular  fibre  were 
•ilso  separately  exposed  to  the  action  of  sulphuric  acid  in 
'the  manner  above  described,  bilt  did  not  afford  any  sub- 
stance by  which  gelatine  could  b6  precipitated,  coal 
being  the  only  product  which  remained. 

Almost  every  one  of  the  bodies  which  have  been  em- 
ployed in  these  experiments  seem  to  be  in  some  measure 
different  in  respect  to  the  progressive  effects  produced 
upon  them  by  sulphuric  acid  ;  and  all  other  circum- 
stances being  similar,  there  appears  to  be  a  certain  period 
of  the  process  when  the  production  of  the  tanning  sub- 
stance has  arrived  at  its  maximum,  after  which  a  gradual 
diminution  of  it  takes  place,  and  at  length  total  destruc- 
tion. These  effects  are  produced  at  different  periods, 
according  to  the  substance  which  may  be  the  subjdcf  of 
the-experiment ;  and  therefore  it  is  impossible  at  preMiift 
to  state  the  utmost  quantity  of  the  tanning  ispbstarieb 

which* 
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which,  under  equal  cireiimstieuices,  may  bd  obtained  from 
each  oi  the  resins,  balsams,  &c. 

The  tanning  substance  appears  tb  be  always  the  same^ 
whether  obtained  from  turpentine^  or  common  re^in,  or 
from  the  balsams,  or  from  asa  fcetida,  or  campihor,  or 
indeed  from  any  of  the  bodies  which  have  beep  enumer 
rated  ;  its  effects  on  the  different  re-ag^nts  are  sipoilar  ^ 
by  the  addition  of  a  small  portion  of  nitric  acid,  and  sub-? 
sequent  evaporation,  it  is  converted  into  that  which  I 
have  called  the  first  variety ;  or  if  digested  with  sulphuric 
acid,  it  is  speedily  destroyed,  and  becomes  mere  coal. 
In  the  latter  case,  therefore,  the  same  agent  which  at 
first  produced  it  becomes  at  length  the  cause  of  its  de-^ 
struction  ;  and  thus  we  find,  that  although  a  tanning  sub* 
stance  may  be  obtained  from  resinous  and  other  bodies 
by  means  of  sulphuric  and  by  nitric  acid,  yet  in  the  for- 
mer case  the  product  is  variable,  and  is  formed  at  or 
about  the  meaa  period  of  the  operation,  whilst  the  latter 
is  an  ultimate  and  invariable  effect,  beyond  which  no 
appvent  change  can  be  produced  by  any  continuation  of 
the  process  *. 

§  iir. 

I  have  already  stated,  that  caoutchouc  and  elastic  bitu^ 
men  were  only  superficially  acted  upon  when  digested 
for  a  very  long  time  in  sulphuric  acid  ;  and  it  is  remark- 
able that  these  substances,  which  in  their  external  cha-* 
racters  so  much  resemble  each  other,  should  be  similar  in 
their  habits  when  exposed  to  the  effects  of  this  acid  ;  for^ 
unlike  the  resins  and  most  of  the  other  bodies  which  were 
subjected  to  the  preceding  experiments,  and  which  were 
almost  immediately  dissolved  when  the  acid  was  poured 

*  In  the  former  Papers  npon  this  subject  I  have  observed,  that  tb« 

Unniog  substance  produced  by  sulphuric  acid  is  very  inferior  in  energy 

to  tfcat  which  is  formed  by  nitric  acid. 

upon 
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ii})on  them,  these  on  the  contrary  remained  undissolved,^ 
and  only  became  partially  carbonized  on  tlxcir  surfiices. 
Even  nitric  acid  does  not  so  rapidly  eflect  a  change  in 
the  Mastic  bitumen  as  it  does  when  applied  to  the  other 
bituminous  substances. 

].  100  grains  of  pure  soft  elastic  bitumen  were  di- 
gested during  three  wxeks  in  one. ounce  of  nitric  acid, 
diluted  with  an  equal  quantity  of  water;  a  tough  and 
slightly  elastic  orange-coloured  mass  then  remained. 
Another  ounce  of  the  acid,  not  diluted,  was  poured  upon 
this  mass,'  and  the  digestion  was  continued  until  the 
whole  was  evaporated.  The  residuum  was  tenacious,  and 
of  the  colour  above  mentioned.  Water  partially  dissolved 
it,  and  formed  a  deep  yellow  liquid,  which  copiously 
precipitated  gelatine,  and  possessed  the  other  properties 
of  the  tanning  substance  which  is  produced  from  the  re- 
sins, &c.  by  nitric  acid. 

An.  orange-coloured  mass  still  remained,  which  was 
speedily  dissolved  by  ^Iqohol,  and  was  precipitated  from 
it  by  a  large  addition  of  water.  • 

This  substance  in  many  of  its  properties  resembled  the 
jresins,  but  in  others  seemed  to  approach  those  which 
characterize  the  vegetable  extractive  matter.  It  appeared 
to.be  similar  to  that  which  has  been  cursorily  mentioned 
in  my  first  Paper,  and  which  was  obtained  from  many  of 
the  pit-coals  and  bitumens  when  treated  with  nitric  acid, 
I  have  since  paid  n^ore  attention  to  this  substance  during 
the  following  experiments : 

Kilkenny  coal  was  digested  with  nitric  acid,  and  pro- 
gressively, although  with  difficulty,  was  converted  into 
that  variety  of  the  tanning  substance  which  has  so  often 
been  mentioned.  Similar  experiments  were  made  on  the 
same  sort  of  coal  from  Wales,  which  was  given  to  me  by 
»[jy  friend  Mr.  Tennant,  as  well  ^  upon  a  coal  sent  to 
,   You  X. — SECOND  Series,  fi  me 


me  by  Professor  Wooidhouse,  wbicih  tvas  from  Pcfltyli 
rania,  and  is  there  called  Leigh  high  coal.  All  of  thbs^ 
Were  converted  into  the  tahninig  substance,  bUk  they  dici 
riot  yield  any  product  sirtiiiar  to  that  obtaihcid  Scoitk  tHfe 
elastic  bitumen. 

The  contrary,  however,  hap'pened  tvhen  the  comnfon 
pit-coal,  or  Caniiei  toal;  tor  asphaltum,  tver'e  employed* 
t'or  when  these  were  trfeated  in  the  way  which  has  Been 
described;  ^nd  when  the  digestion  was  hot  too  loiig  coh^. 
tihued,  then  I  obtained  fronx  100  grains  of  each  of  the 
above  substances  (after  the  separation  of  the  tanning  xtiku 
ter)  a  residuuih  as  follows ; 

Grains* 

From  100  gi'ains  of  the  coitimon  Newcastle  coal  9 
From  100  grains  of  Cannel  coal  ...  -  ^  36 
From  100  grains  of  pute  aspbaltuiQ    ^    «    «    •    S7 

The  substances  thus  obtained,  were  very  similar  in 
their  external  characters,  being  of  a  pale  brown,  ap- 
proaching to  Spanish  snuff  colour ;  their  internal  fracture 
was  dark  brown,  with  a  considei'able  degree  of  resinous 
lustre.  When  exposed  to  heat  they  did  not  easily  melt, 
but  as  soon  as  inflamed  they  emitted  a  resinous  odour 
mixied  with  that  of  fat  oil,  and  produced  a  very  light 
coal,  much  exceeding  the  bulk  of  the  original  substance. 

Alcohol  completely  dissolved  them,  and  if  water  in  a 
large  proportion  was  added  to  a  saturated  solution,  a  pre- 
cipitate was' obtained,  but  after  each  precipitation  a  por-r 
tion  always  remained  dissolved  by  the  wafer,  which  acted 
upon  the  different  V^-agents  in  k  manner  si ftiilar  to  the 
solutiotis  of  vegetable  extractive  matter.  The  flavour 
'was  also  bitter,  and  in  some  degree  atodifittic,  so  that  the 
residua,  whether  obtained  from  *p?t-costl,  frbtn  Cannel 
coal,  or  from  asphaltum,  seemed  tb  posses's  properties  in* 
termediate  betWeen  tht)sfc  of  resin  and  those  of  the  Vege- 

tuble 
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taUe  esEtractiv^  sij^Unce.  They  appeared,  bowevef)  to 
i^  r^inove4  oply  ^y  ft  very  few  degrees  from  the  tanning 
sul^ptaoce ;  for,  if  digested  in  a  small  quantity  of  nitric 
jftcid)  and  s:ubsequetntly  evaporated,  tfaey  were  immedi-* 
ately  converted  into  it ;  or  if  digested  with  sulphuric 
jiuud,  they  speedily  became  reduced  to  coal. 

§  iv: 

In  the  fifth  section  of  my  second  Paper,  some  I'emarks 
were  made  on  the  decoctions  obtained  from  vegetable 
substances  which  had  been  previously  roasted  )  and  al- 
though (excepting  one  instance)  these  decoctions  did  not 
afibrd  any  permanent  precipitate  with  gelatine^  yet  I 
have  there  stated,  that  I  did  not  think  it  right  to  con- 
clude^  that  similar  decoctions,  made  under  certain  circum- 
stances, might  not  occasionally  possess  those  propertied 
which  characterize  the  tanning  substances*  Moreover^ 
I  also  observed  in  the  same  Paper,  that  all  of  those  de- 
coctions, upon  the  addition  of  a  small  portion  of  nitric 
acid  and  subsequent  evaporation,  became  converted  into 
that  variety  of  tanning  matter  which  is  produced  by  the 
action  of  nitric  acid  upon  carbonaceous  substances.  I 
have  since  extended  these  experiments,  and  shall  here 
give  some  account  of  them. 

- 1 .  200  grains  of  the  fresh  peels  of  horse-chesnuts  were 
digested  for  about  twelve  hours  in  three  ounces  pf  dis- 
tilled  water.  The  liquor  was  of  a  pale  brown,  and 
formed  a  slight  pale  brown  precipitate  when  solution  of 
isinglass  was  added  to  it. 

2.  200  grains  of  the  same  peels  were  moderately  roast-* 
ed,  and  being  afterwards  digested  with  three  ounces  of 
Water,  formed  a  dark  brown  decoction,  which  was  not 
jrendered  turbid  by  gelatine. 
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3.  The  above-mentioned  rogtsted  peels,  after  the  ter- 
mination of  the  preceding  experiment,  were  added  to  the 
remainder  of  the  filtrated  liquor.  A  quarter  of  an  ounce 
of  nitric  acid  was  poured  upon  the  whole,  which  was 
then  digested  and  evaporated  to  dryness.  The  mass  M^as 
afterwards  infused  in  water,  and  a  dark  reddish-brown 
liquid  was  obtained,  which  copiously  precipitated  solu- 
tion of  isinjjlass. 

4.  200  grains  of  horse-chesnuts,  from  which  the  peels 
employed  in  the  former  experiments  had  been  taken, 
were  bruised,  and  were  digested  with  three  ounces  of 
water.  The  liquor  was  turbid,  and  of  a  pale  red  colour. 
It  was  filtrated,  and  some  solution  of  isinglass  was  added, 
but  without  any  eJfFect. 

5.  200  grains  of  the  same  horse-chesnuts  were  mode- 
rately roasted,  and  being  treated  as  above  described  with 
water,  yielded  a  dark  bro^^^l  decoction  which  was  not 
rendered  turbid  by  isinglass. 

6.  The  horse-chesnuts,  which  had  been  employed  in 
the  preceding  experiment  with  the  remaining  liquor, 
were  digested  with  a  quarter  of  an  ounce  of  nitric  acid 
until  the  whole  was  become  dry.  Water  was  then  poured 
upon  it,  was  digested,  and  a  dark  brown  liquid  was 
formed,  which  afforded  a  considerable  precipitate  by  the 
addition  of  solution  of  isinglass. 

From  these  experiments  it  appears,  that  the  small  por- 
tion of  tannin  which  the  horse-chesnut  peels  originally 
contained,  was  destroyed  by  the  process  of  roasting  ;  that 
the  brown  decoction  subsequently  obtained  from  the 
roasted  peels  and  from  the  ht)rse-chesnuts,  did  not  act 
upon  gelatine  ;  but  th*dt  these  were  speedily  converted 
into  the  artificial  tanning  substance,  by  the  addition  of  a 
small  portion  of  nitric  acid  and  subsequent  evaporation. 

The 
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The  first  preparations  of  the  artificial  tanning  sub- 
stance which  have  been  mentioned  in  the  former  Papers, 
were  made  from  coal  of  different  descriptions  digested 
with  nitric  acid ;  and  as  similar  products  have  been  ob- 
tained by  the  same  acid  from  various  decoctions  of 
roasted  vegetable  substances^  there  cannot  be  any  doubt, 
that  vegetable  bodies  when  roasted,  yield  solutions  by 
digestion  in  water,  which  essentially  consist  of  carbon  ap- 
proaching to  the  state  of  coal,  although- not  absolutely 
converted  into  it,  for  if  so,  all  solubility  in  water  would 
cease*  * 

But  coal  is  apparently  nothing  more  than  carbon  6x- 
ydized  to  a  certain  degree,  and  may  be  formed  by  the 
humid  as  well  as  by  the  dry  way. 

Examples  have  been  already  stated  respecting  opera- 
tions in  which  sulphuric  acid  has  produced  this  effect, 
but  the  same  like\vise  appears  to  be  produced  with  some 
modificationis,  whenever  vegetable  matter  undergoes  the 
putrefactive  process ;  for,  when  this  takes  place,  as  in 
dunghills,  &c.  a  large  proportion  of  the  carbon  of  the 
original  vegetable  substances  appears  to  be  combined 
with  oxygen  sufficient  to  communicate  to  it  many  of  the 
properties  of  coal,  whilst  the  compound  nevertheless  is 
capable  of  being  dissolved  by  water  with  the  most  per- 
fect facility. 

It  must  not,  however,  be  understood  that  by  this  pro- 
cess all  the  other  elementary  principles  are  separated,  so 
that  only  the  carbon  remains  combined  with  oxygen,  but 
merely  that  the  other  principles  are  so  far  diminished  that 
these,  namely,  carbon  and  oxygen,  predominate  in  a 
state  approaching  to  coal,  although  soluble  in  water. 

Such  solutions,  I  have  every  reason  to  believe,  are 
nearly  similar  to  those  afforded  by  vegetable  substances 
which  have  been  previously  roasted  ;  and  although  I 
have  exaniined  but  a  few  of  them,  yet  I  shall  relate  some 

experiments 
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experiments  which  I  h^viQ  lately  made  on  the  peek^  of 
-walnuts* 

It  is  well  known  tl^at  when  these  are  kept  in  small 
beaps  for  a  short  time  they  become  soft^  and  break  dowa 
into  a  black  mass,  which  affords  a  bro.wnisb4;>lack  liquor* 
On  these  I  tiier^ore  made  the  following  .experiments; 

1.  About  one  ounce  of  walnwt  peels,  which  were  be* 
come  soft  and  black,  was  digested  in  ^vater* 

A  dark  brown  liquor  was  thusibriped,  and  being  jStJU 
trated,  was  examined  by  a  solutioQ  of  isinglass^  but  Qot 
any  apparent  effect  was  produced. 

2.  On  ^n  equ^  quantity  of  the  walnut  pesis,  in  (the 
same  soft  black  state^  a  small  portiop  of  nitric  acid  wa^ 
poured,  and  after  being  digested  for  a^out  five  hours,  .the 
vhple  was  ^evaporated  to  dryness.  X^ie  .resdduum  .w:as  of 
a  brownish  oi:^nge  colour,  and  yieldqd  ^  similar  Golq^red 
solution  to  water  when  digested  witfi  it.  T()ls  wa^  fiU 
trated,  ^nd,v(p.on  thp  addition  of  sqUtion, of  isinglass,  .l^e^ 
.came  ti^rbid,  ^nd  skposited  a.tough.pri^cipit^^  winch 
was  not  dissqlved  by  boiling  water. 

3.  Another, portion  of. the  walnut  pQeb^^a3 .moderately' 
roasted,  andv^v^  then  dig^ted  in  water ;  thebro^^  solii-* 
tion  was  gltrat^cl>  .and  formed  a  slight  precipitate  with 
gelatine. 

4.  On  the  residuum  of  the  last  experiipefit,  a  small 
quantity  of  ^nitric  ,acid  was  pourefi,  sQfpe  water  was  thea 
added,  the  wbolp  was  digested  during  about  five  hours^ 
and  pptil  it  bepapae  perfectly  dry. 

Water  formed. with  this  a  brown. liquor,  iivhich  yielded 
a  very  abundant  precipitate  by  the  addition  ofdis^olvc^d 
isinglass. 

Upon  these  experiments  we  may  remark,  that  the  so* 

lution  in  the  first  instance  containd  carbon  in  a  state  ap« 
preaching  to  coal,  for  when  treated  with  nitric  acid  in  the 
second  experiment^  a  portion  (although  small)  was  pro- 
duced 
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chic^d  of  the  same  tftnmng  substanee  which  is  formed  from 
the  different  kinds  of  coal  by  nitric  aeid. 

The  third  experiment  appears  to  sbeVtr^  that  a  small 
qtsarttity  of  i  sobstance  approaching  to  tannin  was  pro-r 
duced  by  the  simple  process  of  roasting :  and  the  foiirth 
experiment  corroborates  those  alrisady  described,  in 
which,  the  aiftificidl  tAnHing  matter  was  copiously  pro« 
dacedy  whenever  roasted  vegetable  sqbstanees^  were 
treated  with  liitric  acid. 

In  respeet  to  vejgetable  substances,  especially  those 
which  contain  tannin,  I  shall  here  relate  a  few  othier  ex-- 
perinients. 

It  has  been  remarked  in  my  second  Paper*,  that  the 
tannin  of  galls  was  immediately  destroyed  by  nitric  acid. 
Since  that  time  I  have  made  the  following  additional  ex^ 
feriments: 

1.  100  grains  of  galls  reduced  to  powder  were  infused 
iJrithfour  onnces  of  water,  and  part  of  the  infusion  upon 
the  addition  of  solution  of  isinglass  afforded  (as  usual)  a 
copious  precipitate  of  a  brownish-white  colour. 

A  qfnarter  of  an  ounce  of  nitric  acid  was  added  to  one 
ounce  of  the  above  infusion,  which  then  was  not  in  any 
manner  affected  by  the  dissolved  isinglass. 

2.  100  grains  of  the  same  galls  were  slightly  roasted, 
>nd  being  digested  with  four  ounces  of  water,  formed  a 
brown  liquor,  which  was  filtrated. 

Solution  of  isinglass  was  tlien  added  to  a  part  of  the 
abbve  liquor,  and  produced  a  precipitate  not  very  unlike 
the  former,  but  much  less  in  quantity. 

After  this,  a  quarter  of  an  ounce  of  nitric  acid  was  ad- 
ded to  one  ounce  of  the  same  liquor,  and  some  dissolved 
isinglass  was  subsequently  poured  into  it,  by  which  it  was 

^  loiened  in  tfye  eighth  v<dUnie  of  the  present  series  of  this  work. 

rendered 
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rendered  turbid,  and  a  small  portion  of  a  dark  broivrtprc-^ 
cipitate  was  produced,  resembling,  that  which,  is  d^m* 
monly  afforded  by  the  artificial, tanning  substafnoe.    •      * 

3.  The  remainder  of  the  above-mentioned  liquor,  with 
the  residuum  of  the  roasted  galls,  were  ^digested  with  a 
quarter  of  an  ounce  of  nitric  acid  until  the  whole  had 
become  dry.  Water  was  then  poured  upon  it,  and  formed 
a  dark  brown  solution,  which  yielded  a  copious  brown 
precipitate  by  the  addition  of  dissolved  isinglass.- 

From  these  experiments  on  galls  it  appears,  that  tbo 
natural  tannin  contained  in  them  is  destroyed  by  nitric^ 
acid  ;  that  the  tannin  i<6  also  diminished,  and,  I  may  add^ 
is  ultimately  destroyed  by  the  process  of  roasting ;  that 
when  galls  have  not  been  so  far  roasted  as  to  destroy  the- 
whole  of  the  tannin,  then  the  remainder  of  this  seems  to 
be  destroyed  by  the  addition  of  nitric  acid,  whilst  at  the 
same  time  a  small  po|^,tion  of  the  artificial  tanning  sub* 
stance  is  produced  ;  and  that  this  last  is  always  plentifully- 
afforded  by  roasted  galls  when  digested  with  nitric  acidy 
similar  to  other  vegetable  bodies  whei)  thus  treated. 

These  remarks  are  also  partly  confirmed  by  the  fol* 
lowing  experiments  upon  oak  bark- 

1.  200  grains  of  oak  bark,  reduced  into  very  small 
fragments,  were  infused  in  about  four  ounces  of  water, 
after  which  the  infusion  was  examined  by  dissolved  isin* 
glass,  and  yielded  a  considerable  precipitate. 

2.  200  grains  of  the  same  sort  of  bark  were  slightly 
roasted,  and  afterwards  digested  in  water ;  a  much  darker* 
coloured  liquor  was  obtained  than  in  the  former  case ; 
but,  although  it  afforded  precipitates  by  the  addition  of 
muriate  of  tin,  acetite  of  lead,  and  .sulphate  of  iron, 
yet  not  the  smallest  effect  was  produced  by  solution  of 
isinglass. 

3.  The  residuum,  with  the  remaining  part  of  the  aboTe- 
pjentioned  liquor,  was  then  digested  with  a  small  portion 

of 
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nitric  acid  ;  this  was  cooipletely  evaporated,  and  a  brown 
solution  was  formed  by  water,  wbich  abundantly  preci- 
pitated gelatine. 

4.  One  ounce  of  oak  bark,  reduced  into  very  small 
fragments,  was  repeatedly  digested  in  different  portions  of 
water  until  the  whole  of  its  tannin  was  extracted*  The 
residuum  or  exhausted  bark  (as  it  is  called  by  the  tanners) 
was  dried,  and  was  afterwards  moderately  roasted.  It 
was  then  moistened  with  diluted  nitric  acid,  which  was 
evaporated  in  a  heat  not  much  exceeding  300^  until  the 
bark  was  become  perfectly  dry.  This  was  digested  in 
water,  and  speedily  formed  a  yellowish-brown  liquor, 
wbich  abundantly  precipitated  gelatine. 

^.  The  bark,  which,  after  being  exhausted  of  its  natu- 
ral-tannin,  had  thus  afforded  the  artificial  tanning  sub- 
stance, was  repeatedly  treated  with  water  until  the  whole 
of  this  last  was  extracted.  The  bark  wa^  then  again 
slightly  roasted,  was  again  moistened  with  nitric  acid,  and 
was  gently  heated  and  dried  as  before.  Water  being 
poured  on  it  and  digested,  formed  a  brown  solution, 
which  copiously  precipitated  gelatine. 

6.  The  whole  of  the  artificial  tanning  substance  was 
extracted  by  different  portions  of  water,  and  the  remain- 
der  of  the  bark,  thus  exhausted,  was  again  treated  in  the 
manner  above  described,  and  again  afforded  a  considerable 
quantity  of  the  tanning  substance  ;  so  that  these  processes 
evidently  might  have  been  continued  until  the  whole  of 
the  bark  had  been  converted  into  it. 

This  might  also- have  been  accomplished,  if  in.  the  first 
iiKtance,  the  exhausted  bark  bad  been  converted  into 
charcoal,  and  digested  in  nitric  acid,  as  described  in  my 
first  Paper  ;  but  then,  the  effects  would  have  been  more 
slowly  produced,  and  much  more  nitric  acid  would  have 
ban  consumed.     I  am  therefore  fully   convinced,  not 
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34^  Plarifor  improving  the  Growth  of  Tares. 

only  by  the  results  of  the  experiments  related  in  this  Pa, 
per,  but  also  by  many  others  which  it  would  have  been 
superfluous  to  have  stated,  that  the  most  speedy  and  most 
economical  of  all  the  processes  which-  I  have  described, 
is  that  of  treating  roasted  vegetable  substances  in  the  way 
vhich  has  been  mentioned  \  and  considering  that  all  re- 
fuse vegetable  n^atter  may  be  thus  converted  into  a  tan, 
ning  substance  by  means  the  most  simple,  and'  without 
any  expensive  apparatus,  I  cannot  help  entertaining  much 
hope,  that  eventually  this  discovery  will  be  productive  o^ 
some  real  public  advantage,   , 

TO  BE  CONCLUDEb  IN  OUR  NEXT, 


A  Plan  for  impraoing  the  Growth  of  Tares. 
Sy  Mr,  Thomas  Herod,  of  North  Creaky  Norfolk, 

From  the  Communications  to  the  Board  of 

Agriculture, 

J.  6  be  sown  broad -cast  in  October,  from  ten  to  twelve 
pecks  per  acre,  with  one  peck  of  wheats  then  ploughed 
into  four-furrow  ridges.  In  the  months  of  April  and 
May,  a  one-horse-plough  (double  breast)  is  to  be  run 
thropgb  the  furrows ;  this  will  keep  them  clean',  and 
admit  the  air  to  the  roots  of  the  tares,  and  will  ke^p  theni 
clean  and  growing  till  Midsummer, 

Observations. 

Tares  being  found  very  useful  for  the  soiling  of  cattle, 
and  the  best  plan  of  growing  them  being  required  by  the 
Board,  I  submit  one  for  their  consideration  which  I  have 
practised  seven  years  with  success.  They  are  a  plant 
that  contain  a  great  deal  of  moistui'e,  particularly  when 

youngs 
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young,  therefore  it  is  not  proper  to  soil  cattle  with  them 
in  that  state  without  food  ;  those  persons  who  are  desti- 
tute of  that  must  give  tliem  very  sparingly/ y  or  they  in- 
jure  their  stock  more  than  they  are  aware  of.     On  the 
general  plan  of  sowing,  soon  after  they  are  at  an  age 
proper  for  the  stock,  they  begin  to  rot  at  the  bottom  ;  to 
obviate   which,    some  people  sow  rye,  some  oats,  and 
some  barley,  the  stems  of  the  latter  being  weak,  of  course 
they  can  have  no  effect :  the  former  soon  get  hard,  and 
the  cattle  refuse  to  eat  them  ;  and  by  endeavouring  to 
avoid  them  destroy  many  of  the  tares,  treading  them  un- 
der  foot :  therefore,  on  that  plan  they  cannot  be  grown  to 
80  great  advantage  as  might  be  hoped  for.     If  it  had 
been  considered  that  air  is  the  most  essential  means  of 
the  life  both  of  the  animal  and  vegetable  creation,  a  dif- 
ferent  plan   would   have   been   resorted  to.     It  is  well 
known,  that  tares  grow  so  close  together  at  the  tops  as  to 
exclude  all  the  external  air  from  the  bottoms ;  and  al- 
though they  keep  green  at  the  tops  where  they  receive 
the  air,  they  continue  rotting  at  the  bottoms  for  want  oC 
it.    When  they  Sire  cut  for  soiling,  the  stock  refusing  tp 
eat  the  decayed  part,  destroy  a  great  deal  of  the  sound 
food  :  the  loss  to  the  growers  of  this  plant  therefore  is  not 
to  be  calculated!  My 'first  attempt  of  improvement  was 
on  two  roods  of  ground  for  the  soiling  of  two  horses, 
sown  as  first  stated,  and  ploughed  into  four-furrow  ridges; 
they  continued  growing  with  rapidity  to  the  height  of 
near  five  feet  clinging  to  the  •wheat,     A  high  wind  took 
them  about  Midsummer,  and  bent  them  all  down,  but 
not  close  to  the  ground  ;  some  yards  might  be  ^een  up 
the  furrows,  which  appeared  like  an  arch.     These  fur-* 
rows  admitted  the  light  as  well  as  the  aiV,  which  is  also 
a  means  of  preserving  the  plants  green,  for  if  air  is  ad- 
mitted and  light  taken  away,  they  may  continue  growing, 

F  2  but 
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but  they  will  lose  their  colour.  These  two  roods  pro- 
duced more  than  my  two  horses  could  eat ;  after  M id- 
summer  the  remainder  were  cut,  and  .produced  half  a 
load  of  excellent  hay.  This  land  is  a  sandy  soil  upon  a 
gravel ;  six  loads  of  fecm-yard  dung  were  ploughed  in 
with  the  tar^s.  Last  year  and  the  preceding  year,  I  had 
two  roods  on  a  black  gravel,  sown  on  this  plan,  bad  no 
other  manure  than  a  thin  covering  of  mould  from  an  old 
bank  in  the  same  piece  ;  the  first  qrop  was  but  middling ; 
I  gave  it  another  thin  covering  of  mould  from  the  head- 
land of  the  same  piece  last  year,  as  the  ground  was  weak. 
I  sowed  six  pecks  of  tares,  and  three-quarters  of  a  peck 
of  wheat ;  this  proved  a  good  crop,  and,  after  soiling  two 
horses  with  them  from  the  end  of  May  till  the  middle  of 
August,  half  a  load  were  cut  for  seed:  I  have  always 
found  that  two  roods  of  tares  sown  on  this  plan  were 
more  than  two  horses  could  eat.  I  am  well  convinced. from 
my  own  practice,  that  tares  sown  on  poor  land  will  im-  . 
prove  it,  if  repeated  a  few  crops;  they  may  also  be 
grown  to  great  advantage,  if  sown  on  this  plan,  as  the 
food-  will  not  only  be  sound  and  sweet,  but  also  much 
.  greater  in  quantity.  It  has  been  supposed  that  they 
would  be  inconvenient  to  cut  on  th^  ridges ;  but,  I  be- 
lieve, they  may  be  cut  better  than  when  they  are  failon 
close  to  the  ground  and  rotten.  The  reasons  for  my  sow- 
ing wheat  among  the  tares  are,  the  stems  of  the  wheat  are 
not  only  strong,  and  hold  the  tares  up,  but  they  are  aisQ 
fi(0  sweet  that  the  stock  will  eat  tliem  with  as  much  avi- 
dity  as  they,  do  the  tares,  and  to  as  late  a  time  as  tim 
4ares  are  proper  to  be  cut  for  soiling. 


An 
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An  Account  of  the  Produce  of  Milk  and  Butter  from  M  Car, 
the  Property  of  William  Cramp^  of  Lewes,  m  ike 
County  of  Smsex^  far  one  Season,  commemch^  the  \si 
Day  of  May  1805,  f  that  being  the  Day  she  cahedj  np 
io  the  2d  Day  of  April  1806,  a  Space  of  Foriy^igki 
Weeks  and  one  Day. 

From  the  Communications  to  the  Board  of 

Agriculture. 
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tS  Aamnt  of  the  Produce  qf 

MILK. 

QaartsfrCT'Day.     Qttaits; 

Frdm  the  Stli  May  to  the  25th  June  -    «  20  -  -  9^0 

From  the  26th  June  to  the  lOth  Sept.    *  18|  -  •  1424 

From  the  1 1  th  Sept.  to  the  29th  Oct.     -  1 6  -  -  785 

From  the  30th  Oct.  to  the  3d  Feb.  1806  12  -  -  1176 

From  the  4th  Feb.  to  the  10th  March    -  ti  -*  -  385 

From  the  11th  March  to  the  24th  March      9  -  -  1 26 

From  the  25th  March  to  the  2d  April    -      5  -  -  45 

4921 
The  milk  being  measured  when  milked  from  the 
cow,  there  must  be  deducted  for  cream    -    -    ^    540 

4331 

£.    s.    (t. 
438 1  quarts  of  skim  milk,  at  one  penny  per 

quart    .    .-...-.-•.    -is     51 

Made  in  the  course  of  the  seasdn.  four  larsfe 

waggon  load  of  dung,  worth  15^.  jc^^load 

thotoughly  rotten    ----..---      30. a 

/  t 

62  12     1 
Total  expense     -,•----21     62 

Profit ^..^.41     511 

EXPENSE. 

Grains  consumed  the  summer  26  weeks,  3| 

bushels  j^er  week,  at  4i/.  p^r  bushel    -    -'-     1  10    4 
Bran,  l|  bushel  p^r  week,  at  8</.  jp^r  bushel   -16     0 
Winter  26  weeks,  grains  consumed,  8  bushels 
per  week^  at  6flff  per  bushel      -----540 

i€.8     0     4 
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iS>   s.  if. 

Brought  forward  ^--,-^-8  04 
pran,  4  bushels  per  week,  at  8rf:  per  bushel  -35* 
Half  a  hundred  weight  of  bay  per  week,  at 

Bs,  ed.  per  cwt.    --------*3115 

Jlent  of  the  land  whereon  were  raised  the  lu- 

cern,  clover,  carrots,  &c.  -    -    -     -    -    -    015    O 

To  the  w^-ges  of  a  man  at  the  rate  of  52/.  per 

annum f  supposing  him  to  attend  ten  cows,  . 

the  tenth  part  of  which  is    ------540 

To  the  farrier  for  three  drinks  at  the  time  of 

calving  --.'-.^------•060 

^.  21     6     2 


The  cow  was  fed  with  artificial  grasses,  sown  on  the 
following  {riats  of  ground  within  the  walls  of  the  prison, 
containinsf  by  measurement  as  follows  :  .   , 

^  Rood.  Perch. 

No.  1.  A  plat  sown  with  red  clover  and  rye- 

.  grass,  containing     ------0  19 

No.  2.  Ditto,  sown  with  lucern    -     -     -     -    0  2 

No.  3.  Ditto,  sown  with  cow-grass  and  white 

clover -----0  17 

No.  4.  Ditto,  sown  with  red  and  whit(2  clover  0  18 

No.  5.  Ditto,  sown  with  lucern    -     -    -     -     0  I'Of 

No.  6.  Ditto,  sown  with  carrots       -     -    -    o  2| 
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The  above  crops  of  lucern  were  cut  four  times,  and 
the  clover  three  times,  during  the  saason,  .producing 
(each  time)  good  crops.  The  cow  not  allowed  to  feed 
Qii  tlic  grass  ground,  but  cut,  and  given  her  in  a  rack  in 

her 
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her  hovel,  where  she  has  a  plat  of  about  eighteen  square 
fierches  to  range  in.  I  keep  but  this  cow^  nor  have  I 
lad  any  other  since  I  had  htjr.  She  is  seven  years  old, 
and  has  had  hve  calve9 ;  has  beea  in  my  possession  for 
tiTO  ye^s. 

Consumec}  much   Jess  food   thi?  year  than  the  year 

before* 

Food  and  Treatment. 

Summer  season  fed  on  clover,  rye-grass,  lucern,  and 
irarrpts,  three  or  four  times  a  day,  and  at  noon- time 
about  four  gaUons  of  grains  and  two  of  bran  itiixed  toge: 
tbeif ;  always  observing  to  give  her  no  more  food  thaa 
?he  eats  up  clean.  Winter  season  fed  with  hay,  bran, 
;md  grains,  mixed  as  before  stated,  feeding  her  often, 
v/^r.  five  or  six  times  a  day,  as  I  see  proper,  giving  her 
food  when  milking  ;  keeping  the  manger  clean  where  she 
is  fed  with  grains  \  not  to  let  it  get  sour ;  wash  her  udder 
at  milking  three  times  with  cold  water,  winter  and  suhn- 
jner.  Never  tie  her  up  ;  lays  in  or  out  as  she  likes  ;  par- 
ticularly careful  to  milk  her  regularly  and  clean..  Milch 
cows  are  often  spoiled  for  want  of  patience  at  the  latter 
end  of  milking  tliem. 

One  man  would  attend  ten  cows  through  the  year  (with 
the  exception  of  an  assistant  at  milking  times).  Feeding 
milch  cows  as  above  stated,  they  will  at  all  times  be  in 
good  condition  fit  for  the  butcher,  if  an  accident  should 
happen.  There  will  be  no  ground  trampled  and  food 
spoiled  by  cattle  running  over  a  vast  track  of  land.  I 
think  pat  tie  may  be  fattened  by  the  same  mode  of 
feeding  with  much  advantage  ;  one-fourth  part  of  the 
land  would  feed  them,  a  great  quantity  of  manure 
made,  and  the  beast  fatten  much  sooner.  Cattle  so  fed, 
have  nothing  todo  but  fill  themselves  and  lie  down  to 
rest.    No  labouring  far  tlidr  food.     I  fattened  the  t\vo 

cows 
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cows  I  had  before  this^  and  made  them  very  good  meat 
ioaboat  seven  weeks  (I  found  it  to  answer,  although  I 
bought  the  food  at  a  dear  rate,)  giving  them  a  little 
ground  barley  or  oats  mixed  with  the  grains  and  bran.  I 
think  £ows  would  nearly  double  (in  the  course  of  t^ 
season)  their  quantity  of  milk  and  butter  by  following  the 
above  plan.  It  is  unnecessary  for  a  cow  to  go  dry  long 
before  she  calves^  Th^  thing  wijl  tell  for  itself.  When 
her  milk  changes  brackish  she  should  then  be  dried  off  i. 
that  may  be  in  three,  four,  or  five  weeks,  before  she 
ealves.  Milch^  cows  seldom  go  dry  before,  unless  it  is 
from  neglect,  poverty,  sickness,  or  bad  milking.  Let 
the  milk  stand  two  days  in  summer  and  three  days  in  win* 
ter  before  it  is  skimmed.  I  have  stated  no  more  than  one 
penny  per  quart  for  ^kim  milk ;  but  I  am  informed  it  sells 
in  the  town  of  Lewes  for  three  halfpence,  it  being  worth 
one  penny  to  put  in  the  hog  tub.  I  fattened  two  hogs 
in  the  summer  with  no  other  food  thau  skim  milk  and 
grains,  making  them  very  good  meat,  weighing  sixteen 
or  eighteen  stone  each,  at  8  lb.  per  stone.  Where  cows 
are  kept  in  this  way  hogs  should  be  ^ept,  as  the  milk 
will  be  (in  the  summer  time)  thick  and  sour,  and  fit  for 
Bothing  else  but  hogs.  The  people  of  this  country  making 
00  use  of  it  as  food* 

Thefollowhig  is  ike  Pedigree  of  the  Cow  in  question^  which 
I  received  from  Mr,  Holman^  a  respectable  Farmer  at 
Bentley^  in  the  Countj/  of  Sussex. 

•  The  cow  belonging  to  Mr.  Cramp  was  bred  by  John 
Holman  (my  father),  at  Bentley  in  Framfield,  in  the 
eounty  of  Sussex,  from  a  Sussex-bred  cow,  also  bred  by 
John  Holman,  on  the  same  farm.  She  was  got  by  a  bull 
bred  by  Mr,  Colgate,  at  Hampstead-farm  in  Framfield 
aforesaid  ;  the  father  of  which  bull  was  also  bred  by  Mr. 
V0U  X, — SECOND  SERIES.  G  Colgate, 
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Coigate,  for  which  he  obtained  a  priige«cap  at  P^tvirerth^, 
Oi>  the  2Ptb  day Df  November  172$.  She  iras  cthfA  in 
March  1799. 

N.  B.  Mr.  Crai5fip*s  cow  calved  oh  the  19th  day  e^ 
April,  the  calf  in  very  fair  condition;  the  cow  havjjng 
been  dry  for  seventeen  days  ontyj  was  taken  bad  with  the 
yellows  at  the  very  time  of  calving,  but  is  now  recovered, 
and  going  on  very  well.  The  calf  sold  at  twelve  days 
t\A  for  \l.  iOs. 

•     ■  .•  '        »•.  r  ' 

On  ihe  Culture  df  Spring  Wheat. 
jBy  Sir  Joseph  Banks,  Bart. 

J'rom  the  Communications  to  the  Board  of 

Agriculture. 

R* 
EAL  spriug  wbe^t,  the  Tritimm  CEsinmnf  or  anm^ 

if^  ^heat  of  tb^  botanista,  is  a  gfaio  too  teodor  to  bear 

i^.  fro$t&  of  thQ  winter,  «but  as  quick  ia  progress  from  its 

fest  shoot   to   ripeness,  as  barley,   oats,   or  any  .other 

sfMrimg  oorti. 

It  is  well  knowp  oa  all  parts  of  the  Continent,  and 

much  used  in  France,  where  it  is  chUqiI  Uli  de  Mars, 

from  the  season  in  which  it  is  usually  sown  ;  and'in  some 

proviltices  Bleds  TremoiSy  from  the  time  it  takes  between 

seed-time  and  harvest ;  in  Spanish  it  is  called  Trigo  de 

Marzo ;  in  Portuguese,  Trigo  Tremes;  and  in  German, 

i^ommer  Waitzen;  all  which  names  mark  distinctly  the 

diflerence  between  this  and  winter  corn. 

.  It  does  not  appear  from  the  older  books  on  husbandry, 

1)hat  it  was  at  any  former  period   much  cultivated    in 

l^ngland ;  the  more  modern  cmes  are  in  general  silent  on 

the  sul^ect  of  it;  they  mention^ indeed >. under  the  name 

-    .    .       '  •'  of 
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of  9prtng  wbeat^  every  kind  of  printer  wiieat  which  wtU 
ripen  when  sown  after  turnips  in  February.  This  is  pro^ 
bably  the  reason  why  the  real  spring  wheat  has  been  so 
little  known  ;  agriculturists  in  general,  conceiving  them* 
selves  to  be  actually  in  the  habit  of  sowing  spring  wheats 
when  in  reality  they  were  substituting  winter  wheat  in  its 
place,  have  been  little  inclined  to  enquire  into  the  pro^^ 
perties  of  the  real  spring  wheat  when  they  had  an  oppor*- 
tttoity  of  so  doing. 

In  the  lower  parts  of  Lincolnshire,  wliere  th^  land  is 
the  most  valuable,  and  consequently  the  most  subject  to 
mildew,  spring  wheat  has  been  long  known,  and  it  is 
nt>w  cultivated  to  a  great  extent.  Mr.  Sers^  of  Gedney, 
near  Spalding,  has  this  year  dainied  a  premium  of  the 
Board  for  the  largest  quantity  of  land  sown  with  spring 
wheat  in  1805  ;  his  quantity  is  5141  acres,  and  there  is  no 
reason  to  suppose  that  he  added  a  single  acre  to  his  crop 
on  account  of  the  Board's  offer.  He  is  a  man  who,  by 
Us  skill  and  talents  in  agriculture  alone,  has  rabed  him* 
self  to  opulence,  and  possesses  a  considerable  landed 
estate,  for  which  he  is  certainly  in  part  indebted  to 
the  free  culture  of  springs  wheat  during  the  last  tbirtJTv 
years. 

Mr,  Sers  sows  spring  wheat  from  the  2Sth  of  March  till 
the  first  week  in  May  ;  for  a  full  crop  he  sows  fourteen 
pecks  on  an  acre,  and  expects  to  reap. four  quarters;  if 
he  sows  seeds  under  it,  which  is  very  gefierally  prac* 
tised,  be  sows  nine  pfK:ks,  and  expects  three  quarters  in 
return ;  he  finds  it  thrive  nearly  eqtially  well  on  his  stiff 
and  his.  light  land;  and  has  found  it,  by  experience,  so 
be  exempt  from  tlie  mildew  or  blight,  and  free  from  idl 
damage  of  the  grub  or  wire*worm. 

The  Csroiers  in  South  Holland,  where  Mr.  Sers  lesides^ 
daijfQirfEQly  declare  that  tfaoy  have  b^ea  many  years  ago 

Cfi  compelled^ 
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compelled^  by  frequent  attacks  of  the  mildew  or  bltgh't^ 
to  abandon  almost  entirely  the  sowing  of  winter  wbeat^ 
and  that  they  then  substituted  spring  wheat  in  its  place^ 
and  have  used  it  ever  sinee  ;  they  believe  it  to  be  wholly 
exempt  {torn  the  mildew  or  blights  In  the  neighbour** 
hood  of  Horncastle,  where  I  live,  the  land  is  either  light 
or  sandy,  or  composed  chiefly  of  Norfolk  marie,  called 
in  that  neighbourhood  whij:e  clay.  Sueh  land,  though 
tolerably  productive  in  barley  and  seeds,  is  not  to  be 
compared  with  the  rich  and  fertile  tracts  of  South  HoU 
land  ;  and  yet  the  culture  of  spring  wheats  has  of  late 
years  increased,  and  is  now  increasing  fast,  because  the 
millers  begin  to  understand  its  nature,  and  cease  to  un« 
der value  it  as  they  did  at  firsts 

Irhe  grain  of  spting  wheat  is  considerably  smaller  than 
that  of  winter  wheat ;  in  colour  it  resembles  red  lamma^ 
so  much,  that  it  may  be  mixed  with  that  grain,  and  this 
n^ixture  will  do  no  injury  to  the  seller,  as  spring  wheat 
weighs  heavy ;  nor  to  the  buyer,  as  it  yields  better  at 
the  mill  than  from  its  appearance  might  be  expected ; 
60  lb.  a  bushel  is  about  its  usual  weight.  Mr,  Sers^s,  of 
this  year,  weighed  61  lbs.  and  he  has  sold  some  mixed 
with  less  than  half  of  red  lammas,  at  the  usual  market- 
price  of  the  winter  wheat  of  the  last  harvest,  though  the 
winter  wheat  is  better  in  quality  this  year,^  and  the  ^ring 
worse  than  usual. 

In  the  countries  best  acquainted  with  its  culture, 
spring  wheat  is  preferred  to  all  ether  corn  for  raising  a 
crop  of  seeds.  This  is  owing  to  the  small  quantity  of 
leaf  it  bears,  less  perhaps  than  any  other  corn,  and  to  the 
short  duration  of  the  leaf,  which  fades  and  falls  down 
almost  as  soon  as  it  has  attained  its  full  size«  ^ 

In  cases  where  red  wheat  has  been  damaged  by  the 
wire-worm,  a  mischief  which  seems  of  late  years  to  haire 

increased 
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iocreased  in  this  island,  spring  wheat  appears  to  hold  out 
an  easy  and  a  simple  remedy.  In  the  first  week  of  May 
the  ravages  of  the  worm  have  abated  somewhat ;  if  thenf 
the  seed  of  spring  wheat  is  at  that  time  dibbled,  or  only 
raked  with  a  garden-^rake  into  the  naked  spots  left  by  the 
worm,  though  it  will  not  attain  the  growth  at  which  the 
worm  begins  to  prey  upon  it  till  he  has  changed  his  state 
for  that  of  a  winged  beetle,  will  certainly  be  ripe  as  soon 
as  the  winter  wheat,  and  may  be  thrashed  out  and  sold 
with  it}  or  if  it  is  preferred,  may  be  reaped  separately, 
afi  the  appearance  of  the  ears,  which  in  the  Lincolnshire 
sort  have  longer  beards  or  awms  than  the  rivett  or  cone 
wheat,  will  point  it  out  to  the  reapers  in  such  a  manner 
that  no  great  error  can  happen  in  separating  it  from  the 
lammas. 

In  years  of  scarcity,  this  wheat  offers  a  resource  which 
may  oecasionally  be  of  the  utmost  importance  to  the 
community ;  of  this  the  Board  were  very  sensible  last 
spring,  when  they  offered  premiums  for  the  increase  of 
its  culture,  which  have  bad  the  effect^ of  rendering  it 
much  more  generally  known  than  otherwise  would  have 
t)een  the  case.     The  price  of  wJieat  seldom  advances 
much,  even  in  very  scarce  years,  till  a  considerable  por- 
tion of  the  crop  has  been  thrashed  out,  and  the  yield  of 
it  by  this  means  actually  ascertained  ;  but  this  does  not 
take  place  till  the  seed-'time  of  winter  wheat  is  wholly 
over ;  no  speculation,  therefore,  of  sowing  an  increased 
quantity  of  that  grain  can  be  entered  tnto  during  the  first 
year  of  a  scarcity  ;  but  before  the  end  of  April  the  ques* 
tionof  the  average-yield  of  the  preceding  crop. will  be 
gCQerally  known,  and  when  it  i^  much  below  the  usual 
proportion,  there  Can  be  no  doubt  that  a  large  quantity 
of  spring  wheat  will  be  sown,  if  the  seed  can  be  easily 
procured. 

It 
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It  is  rather  melancholy  to  reflect,  that  the  progress  of 
agricultural  improvements  has  in  some  instances  ad* 
Tanced  in  the  inverse  ratio  of  the  utility  of  the  novelty 
recommended  to  the  public^.  Tobacco  and  j^otatoes 
reachesd  Europe  at  much  the  same  period,  the  time  wbed 
Virginia  was  settled  by  Sir  Walter  Raleigh;  but  ati-. 
ineffectual  firmaum  was  issued  by  the  Great  Mogul 
against  the  use  of  tobacco,  long  before  potatoes  werd 
commonly  cultivated  in  the  gardens  of  England,  and  that 
nauseous  weed  reaehed  the  farthest  c^xtremities  of  the 
Chinese  empire,  in  spite  of  the  obstacles  placed  by  the 
government  of  that  country,  against  the  introduction  of 
novelties  of  any  kind,  lung  before  potatoes  had  occupied 
any   extensive  portion  in    the  field- cultivation  of  this 

island  r 

If 

Lest  the  revival  of  the  culture  of  spring  wheat,  even 
tinder  the  liberal  protection  it  has  received  from  th^ 
Board,  may  be  retarded  by  this  principle,  which  seems 
to  be  inherent  in  the  nature  of  mankind,  it  may  be  fid- 
visable  to  state  here,  that  in  the  neighbourhood  of  Bos- 
ton and  Spalding,  in  Lincohishire,  the  eultivalion  of  it 
is  now  fully  established,  and  likely  to  continue ;  from 
either  of  these  places,  therefore,  the  seed  may  at  any 
future  time,  as  well  as  at  present,  be  obtained  without 
difficulty ;  and  as  there  is  a  water  communication  be- 
tween these  towns,  and  as  Boston  \s  a  sea-port,  it  may 
always  be  brought  to  Lontlon,  or  any  other  maritime 
part  of  England,  at  a  small  charge. 

In  times  when  dearth  recurs,  which  will  occasionally 
happen  as  long  as  the  manufacturing  interest-  insist  on 
keeping  the  price  of  corn,  in  a  plentiful  harvest,  below 
the  actual  cost  of  growing  it,  speculations  on  the  sowing 
of  spring  wheat  may  be  carried  so  far  as  to  raise  the 

price 
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price  of  seed,  till  a  saving  in  it  becomes  a  matter  of  poIU 
tical  as  well  as  of  economical  importance  ;  an  experiment 
is  therefore  added,  to  shew  that  spring  wheat  will  sue- 
ceed  as  well  by  dibbling  as  by  broadcast,  made  in  the 
spripg  1804. 

Mr.  William  Showier,  an  intelligent  farmer  at  Revesby^ 
in  Lincolnshire,  dibbled  four  pecks  and  a  half  of  spring 
vfaeat  on  one  acre  and  two  roods  of  middling  land^ 
which  had  borne  turnips  the  winter  before,  and  had  no 
^^attraordinary  preparation  for  this  crop ;  the  rows  were 
eight  inclies  asunder ;  the  holes  four  inches  asunder  and 
two  inches  deep  :  two  grains  were  put  into  each  hole. 

The  produce  from  the  quantity  of  4|  pecks  of  seed  was 
1  quaiters,  or  4  quarters,  1  bushel,  and  1  peck  an  acre  ; 
a  fair  crop,  and  as  much  at  least  as  could  have  been 
expected  from  18  or  21  bushels  sown  broadcast  on  tho 
same  land. 

By  a  careful  analysis  in  the  wet  way,  conducted  by 
Professor  Dary,  of  the  Royal  Institution,  the  fuUaw- 
log  results  have  been  obtained  from  different  kinds  .of 
wheat: 

Insoluble 
Gluten.      Starch.      Parts, 

Ffon  100  parts  ofbest  Sicilian  wheat  21-75-5 
Dittoof  spring  wheat  of  1804  -  -  24  -  70  -  6 
Ditto  good  English  wheat  of  1803  -  •  19  -  77  '  -  4^ 
Ditto  blighted  wheat  of  1804      «    -     13    -    52     -  44 

From  this  ingenious  analysis  we  may  fairly  deduce^ 
that  bread  made  of  the  flour  of  spring  wheat  is  n^ore  nu* 
tritious  than  that  made  of  winter  wheat,  because  spring 
vheat  contains  a  larger  proportion  of  the  gluten  or  half- 
^nimalised  matter ;  and  also  that  a  miller  ought  not  to 
deduct  from  the  price  of  spring  wheat  more  than  2  per 
cent,  on  the  money  price  of  winter  wheat  of  the  same 

weight. 
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weight,  as  the  eKicess  of  the  weight  of  insoluble  matter,' 
or  bran,  is  no  more  than  2  per  eenL  when  compared  with 
good  English  winter  wheat. 

Bread  made  of  spring  wheat  is  rather. less  white  than 
that  made  of  the  better  sorts  of  winter  wheat ;  but  it  is 
allowed  to  be  more  pfalatablef  in  Lincolnshiife,  where  it  is 
best  known.  Both  these  qualities  are  probably  owing  to 
the  excess  of  gluten  contained  in  it. 


T^ 
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From  the  Ankales  de  Chimie^ 

V-.  HEMISTRYhas  acquired  such  an  elevated  rank,  and 
has  been  employed  on  objects  of  such  high  consideration, 
that  it  seems  degraded  when  applied  to  the  examination 
of  substances  that  are  common  and  in  daily  use.  A  che- 
mist who  decomposes  a  rare,  foreign,  and  often  useless 
pi>pduction  is  eminently  tlistinguished,  while  he  who  de- 
scends to  analyse  what  forms  a  part  of  oiir  food,  or  any 
of  the  necessaries  of  life,  is  hardly  noticed  ;  and  it  is  un- 
doubtedly owing  to  this  prejudice  that  the  analysis  of 
coffees  has  b^en  neglected,  since  the  happy  revolution  in 
chemistry.      - 

Howevpr,  when  it  is  considered  that  this  single  coIo- 
nlal  frrodqction,  reiideyrs  France  tributary  of  more^  than  SO 
millions  of  livrespffr  annu;u,  that  this  expense  brings  with 
it  an  enormous  consumption  of  sugar,  always  to  "the  profit 
of  foreigners,  coffee  appears  of  suiBcient  importance  for 
chemists  to  search  into  its  nature  and  properties. 

Bourdelin,  Geoffroy,  Ribiner,  and  some  others,  have 
already  published  analyses  of  coffee,  but  their  labours  have 
not  elucidated  the  subject ;  for  the  science,  when  they 
wrt.te,  was  not  sufficiently  advanced,  and  the  ioaogt  use- 

ful 


Memoir  on  Coffee.  49 

Mretetiv^  ^ere  unknown  to  them.  Without  deemmg 
myself  more  able  than  these  gentlemen,  I  shall  perhaps 
succeed  better,  and  I  hope  at  a  future  tiipe  to  be  able  to 
pQrsue  the  subject. 

Examination  OF  Unroastje:d  Coffee. 

Coffee  treated  with  boiling  Water. 

When  boiling  water  is  poured  upon  coffee,  in  the  state 
in  which  it  is  brought  from  the  colonies,  the  water  be- 
comes of  a  yellowish-green  *.  If  the  action  of  the  heat  is 
continued,  the  decoction  becomes  brown,  and  a  thin  scum 
informed  which  remains  insoluble ;  when  filtered  it  passes 
very  clear,  and  becomes  turbid  as  it  coob. 

A  little  caustic  potash,  poured  into  this  decoction, 
makes  it  browner.  Ammonia  produces  the  same  effect. 
Lime  water  produces  an  abundant  flaky  precipitate  ;  sul- 
phate of  iron  converts  it  into  black  ink.  The  solution 
of  gelatine- does  not  become  turbid  by  its  mixture- with 
the  decoction.  Oxygenated  muriatic  acid  only  partly 
discolours  it :  and  if  an  alkali  be  poured  upon  this  mix- 
ture, the  liquor  becomes  red. 

Di^iUation. 

Eight  pounds  of  water  poured  upon  one  of  unroasted 
oo&e  were  submitted  to  distillation.  I  obtained  a  water 
Tery  aromatic,  \vith  some  drops  of  concrete  oil  floating 
on  it,  and  which  were  something  like  that  of  gaU  or  nm/'- 
rka  cerifera. 

The  decoction  that  renuuned  in  the  still  was  viscid.  I 
diluted  it  with  a  little  water,  poured  some  alcohol  upon 

*  When  the  coffee  is  fresh  gathered^  its  decoction  is  of  a  beautiful 
emerald  green.  It  may  be  made  into  a  lac.  M.  Dupontde  Numours 
%as  informed  me^  that  in  the  colonies  they  use  it  to  wash  and  colour 

^lans.  , 
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it,  and  it  precipitz^ted  abm)4»ntly  a  matter,  wb^chy  wheii 
collected  on  the  filter,  was  soluble  in  "water,  and  had  alj 
t^e  characters  of  a  rnucilg-ge.  The  cqfFee  on  which  watey 
had. been  distilled,  when  dried  in  a  stove,  and  digested  i|v 
al<:;ohQl,  furnishes  a  tincture,  which  water  precipitates. 

Th^  aqueous  decoction  of  unroasted  coffee  does  not  givQ 
a  red  colour  tq  the  vegetable  blue  colours:  \t  e\'en  gives 
a  ffreen  colour  to  turnsole.  All  the  chemists  who  have 
analysed  coffee  befpre  me  have  said,  that  the  decoction 
belli  in  suspension  a  frc^.  ucid,  which  redden^  the  vegetable 
blue  colours.  Geoffroy  has  even  asserted  that  water  dis^ 
tilled  frorp  a  water-bath  uppn  coffee  became  very  acid. 
r  have  tried  five  different  kinds  of  coffee,  I  have  repeated 
thiB  experiments  more  than  twenty  times,  but  the  decoc-. 
tion  has  never  appeared  to  me  to  be  acid. 

It  decomposes  sulpfiate  of  alumine,  and  precipitates 
{:l)e  earth jj  which  it  slightly  colours. 

'   -  ITnroasted  Coffee  treated  with  Alcohol. 

Alcohol  when  infused,  even  cold,  upon  unroasted  cof- 
fee, colours  it  slightly,  and  holds  in  solution  a  resinous  ex- 
tractive principle  very  abundantly.  If  water  be  poured 
into  it,  the  tincture  becomes  milky,  and  the  resin  is  preci- 
pitated of  a  dirty  white.  With  a  solution  of  sulphate  of 
if  on,  the  precipitate  is  green  :  with  muriatic  acid,  It  is  a 
fawn  colour.  The  coffee,  after  draining  the  alcohol  from 
it,  by  treating  afterwards  with  water,  furnished  still  som^ 
extractive  matter  aAd  mucilage. 

It  txiay  be  concluded,  from  these  first  experiments,  that 
ynrqasted  coffee  <:ontains,  1.  an  aromatic  principle  solu- 
ble in  water  ;  2.  a  very  small  quantity  of  essential  oil ;  3. 
a  considerable  portion  of  resin  ;  4.  a  gum  in  still  greater 
quantity;  5.  some  gallic  acid,  but  no  tannin  ;  ^.  extrac- 
tive matter  ;  7.  a  little  alumine. 

.   Oiseiyatians^ 
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Observations. 

If  the  decoction  when  filtered  warm,  becomes  turbid  ad 
it  cools,  it  is  because  it  holds  in  solution,  with  the  aid  of 
heat,  a  little  resin.     Alkalies  niake  it  brown,  the  usual  ef- 
Feet  of  these  reactives  on  vegetable  decoctions.     Lime* 
water  precipitates  it ;  because  one  part  of  it  forms  gallate 
of  lime,  and  the  other  unites  with  the  gummy  extrac- 
tive  matter,  and  falls  to  the  bottom.     It  is  the  same  with 
sulphatd  of  aliimine.     Spirit  of  wine  separates  the  muci- 
lage, because  gums  are  not  soluble  in  alcohol ;  and  water 
precipitates  the  alcoholic  tincture,  because  water  will  no^ 
Hissolve  resins.     This  precipitate  is  white  when  formed 
by  wateir,  on  account  of  \is  extreme  division  ;  green  by 
sulphate  of  iron,  because  it  is  mixed  with  gallate  of  iron  ; 
fawn-coloured   when    made    with  oxygefiated    muriatic 
acid,  because  the  oxygene  in  adhering  to  the  resin  sets 
a  little  carbon  free.     The  insoluble  scum  which  is  formed 
Upon  the  decoction  is  a  little  vegetable  albumen,  cC>a« 
gulated  by  the  boiling  water.  To  obtain  it,  the  water  must 
have,  remained  for  some  time  cold  upon  the  coffee  before 
heating  it; 

Approximative  Proportions. 

'  »     .       .  ... 

Though  it  may  be  of  little  use  to  seek  for  the  propoi:-^ 

tions  of  the  immediate  principles  of  coifee,  since  these 
proportions  will  certainly  vary  according  to  the  ripeness 
of  the  berry  and  the  place  from  which  it  comes,  I  have 
notwithstanding  thought  it  necessary  to  ascertain  them  a$ 
nearly  as  possible.  From  several  comparative  experi* 
ments,  I  have  found  that  eight  ounces  of  coffee  give 
about  brie  ounce  of  mucilage,  one  dram  of  resin,  one  of 
Extractive  colouring  matter,  3|  of  gallic  acid,  5  ounces 
3  drams  and  a  half  o( parenchj/me^  and  10  grains  of  vege- 
table albumen. 

n  2  It 
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It  has  been  long  known  that  coffee  germinates  in  boiling 
water  (See  Dictionnaire  de  Bomare,  article  Caf6,)  and  I 
have  ascertained  the  fact-;  but  it  does  not  germinate  in 
boiling  alcohol,  either  because  its  temperature  is  not  suf- 
ficiently elevated,  or  that  water  is  necessary  to  its  germi^ 
nation ;  or  else  that  alcohol  destroys  the  vegetative  ac-- 
tion. 

I  have  compared  the  decoctions  and  tinctures  of  three 
kinds  of  unroasted  coffee,  namely  Moka^  Martinique  aod 
Bourbon.  The  principles  of  the  tw6  last  have  appeared  to 
me  to  be  of  the  same  proportions.  Moka  differs  essen* 
tially  from  the  others.  Its  decoction  was  much  less 
charged,  its  alcoholic  tincture  was  of  a  higher  colour 
than  that  of  the  Bourbon  and  the  Martinique;  it  contains 
less  gum,  less  gallic  acid,  more  resin,  and  was  more  aro^- 
matic  than  the  others. 

Roasted. 

To  become  acquainted  with  the  changes  that  roasting 
(Occasions  in  coilee,  I  examined  the  phenomena  that  took 
place,  whilst  this  berry  was  burning  in  the  open  air. 

At  first  the  coffee  increased  in  bulk  while  imbU>ing  the 
heat,  it  crackled  and  became  of  a  fawn  colour ;  the  pel- 
licle that  envelopes  the  berry  (and  which  is  called  ariUe) 
was  detached,  and  as  it  is  very  thin  and  light  it  flies  off 
with  the  slightest  agitation.  The  coffee  then  had  a  very 
pleasant  aromatic  smell,  which  increased,  and  the  berirj 
smoaked  and  became  browner  ;  the  smell  then  changed, 
and  appeared  to  be  slightly  empyreumatic.  The  coffee 
•exuded,  and  became  oily  on  the  surface*,  it  ceased  to 

*  M.  Parmentier  wrapped  some  roasted  coffee  in  a  state  of  exudatioa 
in  some  filtering  paper ;  this  paper  imbibed  tl^e  oil  and  remained  gretay 
aiul  transparent  for  more  than  a  year,  from  which  we  may  infer  ibat  a 
fat  oil  exists  in  the  grain.  J  could  not  however  obtain  it  isolated,  either 
by  pressure^  by  ebullition^  or  by  causiic  alkalies. 

smoke^ 
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Mu4ie,  aod  if  the, action  of  the  heat  was  continued  it  ba*- 
came  carbomzed. 

.  The  interval  that  separates  the  instant  when  the  caSm 
becomes  coloured  from  that  in  which  it  becomes  oar# 
bonized  is  so  short,  that  it  is  difficult  to  determine  the 
point  of  time  at  which  the  operation  should  be  termi- 
nated, in  order  to  preserve  to  the  berry  its  most  ag^eeabl^ 
^properties ;  but,  to  come  as  near  as  possible  to  this  poini:, 
BO  important  to  be  known^  I  have  noticed  in  roasting 
It -three  distinct  periods;  first,  when  the  berry  loses  its 
natural  colour,  and  takes  that  of  dried  almonds  or  .brea4 
raspings ;  secondly,  when  it  assumes  the  reddish  brown  ea» 
Jour  of  the  Indian  chesnut ;  and  thirdly,  when  it  becomei 
almost1>lack,  but  is  not  quite  carbonized. 

I  took  six  ounces  of  Martinique  coffee,  and  divided  it 
ioto  three  parts,  whieh  I  roasted  separately ;  and  0acl| 
part  took  one  of  the  three  preceding  appearances* 

The  two  ounces  that  were  slightly  roasted,  and  which 
were  the  colour  of  dried  almonds,  lost  two  drams  on  the 
fire.    I  marked  this  proof  No  1 . 

The  two  ounces  roasted  till  they  took  a  chesnut  coloiir 
lost  three  drams  duripg  the  operation.  I  marked  this  por* 
tion  No  2, 

The  two  ounces  roasted  till  they  were  black  lost  thre^ 
drams  48  grains.     I  marked  this  No  3. 

No  1  psussed  with  difficulty  through  the  mill  ^  when  in« 
fused  cold;  the  infusion  contained  tannin,  and  precipitated 
the  solution  of  gelatine.    Its  taste  was  very  aromatic  f^ 

its 

*  M.  Cadet  de  Vaux,  my  uncle,  has  observed  that  to  grind  cof&e  \$ 
i^t  the  best  ineihojd  of  preparing  it ;  and  that  the  grain  when  poandftd 
in  a  mortar  preserves  more  of  ih^  aroma  than  tha(  which  has  been 
passed  through  a  mill. 

t  The  4estJ^  to  reuin  the  aromatic  flavour  which  a  strong  heat  dip 
fipates,  has  given  rise  tp  two  processes,  which  ate  not  without  effect, 

Ths 
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itai  flavour  like  almonds  ;  it  wasnot.at.all  biUer,  and  th6 
law  smell  was  very  decided.  When  infusied  warm,  its  ardi 
Snatic  ta^te  was  the  same ;  its  flavour  reminded  me  of  aU 
mond  cake ;  it  Had  no  bitter[)es!$,  and  the  rawness  was  lesi 
sensible. 

.  No.  2  was  more  easy  to  grind ;  wheri  infused  cold  it 
furnished  less  tannin,  its  aromasic  taste  was  weaker^ 
sugary ;  it  had  no  bitterness  nor  rawness.  The  warm 
infu^on  presented  neither  mere  flavour  nor  jtiorb  arom^: 
.  No  3  was  very  easily  ground.  Infused  cold,  it  bad 
tery  little  aroma,  its  flavour  was  empyteumatic  and  rather 
bitter;  it  formed  a  precipitate  scarcely  sensible  with  the 
solution  of  gelatine.  The  warm  infusion  was  mote  bitter^ 
more  empyreumatic,  and  the  aroma  was  move  distinct. 

All  these  infusions  cont:»ined  a  portion  of  mucilage  and 
gallic  acid,  but  tannin  in  an  inverse  progression  ;  for  the 
proportions  of  gum  and  acid  augmented  as  long  as  the  ac- 
tion of  the  heat  was  continued,  while  that  of  the  tannin 
diminished;  .- 

M.  Bouillon  Lagrange,,  in  an  excellent  memoir  on  gall 
fiuts,  has  already  considered  the  gallic  acid  as  a  tiio^ 
•dificatioii  of  tannin,  and  his  experiments  serve  to  confirdi 
his  opinion.  '   . 

The  first,  which  is  used  in  India,  and  among  some  of  the  French,  con* 

ftists  in  putting  a  little  fresh  butter  into  the  roasting  cylinder  upon    the 

'iioffee  when  it  begins  to  change  its  colour ;  it  must  not  be  more  than 

just  enough  to  make  the  surface  of  the  grain  shine  a  Utile.    The  butter 

retains  it  part  of  the.  essetitlal  oil  that  would  otherwise  evaporate.     This 

^  t^tihod  is  not  a  bad  one  ;  but  it  sometimes  gives  a  particular  flavour  to 

the  coffee,  which  is  not  to  every  one's  tasie.  The  second  process  consists 

in  spreading  the  roasted  coffee  while  yet  warm  and  moist  upon  a  white 

paper,  tind  sprinkling  a  little  sugar  over  it ;   ihe  sugar  absorbs  the  oil  of 

the  coifee^  and  retains  its  aroma.  This  method  does  not  appear  to  me  id 

make  the  coffee  pleasanter,  and  it  renders  uncertain  what  quantity  of 

•ugar  should  be  put  into  a  cup  of  coffee. 

.  ■  '  Cofce 
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Coffte  roasted. 

As  the  immediate  principles  of  cofiee  are  not  equally 
^luble  or  volatile,  it  was  necessary  to  examine  compara* 
tirely  both  the  cold  and  warm  infusions  of  the  three  sorts  ' 
pf  coflFee,  and  their  decoctions  hkewise. 

Infused  with  cold  Water. 

I  ponced  eight  ounces  of  distilled  water  upon  one  oun^ 
of  coffee  roasted  and  ground.  I  left  it  to  infuse  for  twQ 
hours,  and  then  filtered  it.  The  infusion  was  of  a  fine 
brown^  very  clear,  it  did  not  redden  paper,  became  black 
by  sulphate  of  iron,  and  precipitated  slightly  a  solution  of 
gelatine.  Alcohol  separated  a  little  mucilage  from  it,  and 
gave  to  the  infusion  the  smell  of  Geneva,  Moka,  Bour* 
ton,  and  Martinique  coffee  presented  the  same  characters, 

JVawi  I?ifusion, 

.  Iinfi;se4,  fqra  quarter  of  an  hour,  an  ounce  of  coffeo 
roasted  and  ground  in  eight  ounces  of  water  at  70  de^ 
grees  of  heat ;  this  infusion  did  not  redden  turnsol,  it  did 
oot  precipitate  the  solution  of  gelatine,  and  with  sulphate 
of  iron  it  formed  ink.  Alcohol  separated  more  gum  than 
from  the  cold  infusion.  The  three  kinds  of  coffee  exhi- 
l)ited  the  same  appearances  in  these  experiments.  ^ 

Decoction,     • 

I  boiled  two  ounces  of  grounc^  coffee  in  a  pound  of 
water  ;  and  kept  it  boiling  for  two  hours.  Th/5  decoctipa 
had  a  smell  infinitely  less  pleasant  and  less  aromatic  thau 
the  infusion.  It  did  not  change  the  colour  of  blue  paper, 
neither  did  it  precipitate  the  solution  of  gelatine,  and  sul- 
phate of  iron  blackened  it.  Alcohol  separated  much 
more  mucilage  than  was  found  in  the  infusions,  observing 
the  same  proportion.  The  three  iinds  of  coffee  gave  the 
same  results. 

If 
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If  a  decoction  of  filtered  and  limpid  coffee  be  boiled  for 
a  long  tioie  in  contact  ivith  the  air,  it  becomes  turbid 
and  deposits  a  black  powder,  which  has  been  sometimes  ; 
taken  for  resin,  but  it  is  only  extractive  matter  very  much  : 
oiiygenized. 

If  medical  men  were  to  examine  more  particularly  the 
effects  of  the  atmospheric  air  on  vegetable  decoctions, 
tbey  might  thraw  some  light  on  the  properties,  more  or 
less  powerful,  of  certain  medicaments. 

Extract  of  Coffee. 

'  The  decoction  of  coffee  filtered  and  evaporated  to  the 
consistence  of  extract,  has  not  the  aromatic  smell  of  the 
infusion;   its  flavour   is   bitter.    Heated  with  alcohol, 
this  extract  colours  the  liquor  by  its  extractive  matter,., 
but  this  tincture  is  not  precipitated  by  water. 

Hence  we  must  conclude  that  tlie  decoction  of  coffee, 
which  has  been  filtered  or  suffiered  to  rest  till  it  becomes 
clear,  contains  no  re9in. 

Alcoholic  Tincture  of  roasted  Ciffee. 

Boasted  coffee  digested  in  Alcohol,  gives  a  deeply-co- 
loured tincture,  from  which  water  precipitates  a  greater 
quantity  of  resin  than  dry  or  raw  coffee.  In  the  latt^. 
the  resinous  matter  is  white;  in  the  tincture  of  burnt  coffee 
it  is  fawn  colour. 

Observations^ 

The  result  of  these  experiments  is,  that  roasting  coffee 
developes  itsoderiferousand  resinous  principles,  and  forms 
f  annin  which  is  only  soluble  in  cold  water  ;  a  very  singu- 
lar phenomenon.  Gallic  acid  is  manifested  in  coffee  at 
every  degree  of  temperature  of  the  water  that  is  used  as 
a  dissolvent.  The  gum  and  the  colouring  extractive, 
matter  are  more  plentiful  in  the  decoctions  than  in  the  in- 
fusions 
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fasiohs ;  but  the  aromatic  principle  is  mCr6  seiisible  and 
pleasant  in  the  latter/ 

JRoasiedCojffiey  dtstiUed. 

I  distilled  several  litres  of  water  upoii  some  roasted 
coffee ;  this  water  became  charged  with  the  aroma  of  cof« 
fee^  and  carried  with  it  a  few  drops  of  concrete  essential 
oil,  like  that  obtained  by  the  distillation  of  dry  coffee. 
There-actives  have  not  demonstrated^  in  this  water^  tba 
presence  of  any  substance  in  solution « 

Infusions  and  Decoctions  compared. 

To  know  the  different  degrees  of  solubility  of  the  'prin- 
ciples of  coffee,  it  remained  to  submit  the  same  roasted 
powder  to  the  successive  action  of  infusion  and  decoction. 
For  this  purpose  I  placed  two  ounces  of  coffee  in  a  filter  ; 
I  passed  cold  water  through  it,  till  the  re-actives  celased  to 
indicate  the  presence  of  any  matter  in  solution.  It  re« 
quires  sixty-eight  ounces  of  cold  water  to  deprive  this 
coffee  of  all  its  soluble  matter.  I  divided  this  water  into 
seventeen  portions,  of  4  ounces  each,  as  soon  as  it  had 
passed  through  the  filter.  These  seventeen  portions  all 
of  them  contained  gallic  acid,  in  proportion  to  their  or- 
der ;  the  four  first  contained  gum,  and  the  first  only  pre- 
cipitated a  solution  of  glue,  which  announced  the  pre- 
sence of  tannin^ 

The  coffee  on  the  filter  was  dried  in  a  stove  ^  I 
afterwards  poured  upon  it  eight  ounces  of  water  at  15  de^ 
grees  of  heat ;  the  odour  of  this  second  infusion  was 
Agreeable,  but  weaker  than  that  of  coffee  prepared  for 
the  table ;  when  examined  by  re-actives,  it  furnishes  a 
little  mucilage  and  much  gallic  acid.  I  found  neither 
tannin  nor  resin  in  it.  ; , 
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I  took  the  same  pow4et  of  coffee  txWttLdy  *?wkei  in 
cold,  and  infused  in  warm  water,  and'  boiled  it  iu  Mac 
ounces  of  water  till  redticed  to  fonrr.  This  decoction  con- 
tained much  gum  and  gallic  acid^  a  Httie  aroma,  and  ex- 
hibited no  signs  of  tannin  or  resin. by  the^-enactives* 

Observations, 

These  ^xfserimenls  pfove  that  cold  witter  deprives^ 
irottsted  coffee  6f  a  litde  of  the  tannin  thttt  it  contains,  f>S 
aj[>art  of  its  "extractive  matter,  of  a  great  iled  of  its  aroma  ; 
but  that  it  takes  up 'but  a  small  portion  of  ^s  gum  and  of 
its  gallic  acid.  We  see  that  the  warm  infusion  is  already 
more  charged  with  these  two  last  principles,  but  that  its 
aroma  is  weaker.  In  short,  we  may  perceive  that  conti- 
nued decoction  dissipates  a  great  portion  of  the  armnatic 
odour,  and  the  water  becomes  highly  chared  with  gam 
and  gallic  acid.  If  resin  be  found  in  it,  it  is  only  in  a 
stato  of  suspension.  It  di«tui:bs  the  transparency  of  the 
liquor,  and  precipitates  when  left  to  rest. 

Ashes  qf  Ci3ff€e, 

Though  it  be  of  little  consequence  to  know  what  cofFce 
contaim  when  reduced  to  ashes,  I  nevertheless  incinerated 
about  half  a  pound ;  the  ashes  were  tolerably  light  waslied ; 
in  distilled  water,  they  shewed  by  analysis  but  a  little 
lime  and  a  veryhttie  potash.  I  sharpened  the  washings 
^ith  a  little  nitric  acid,  and  tlie  filtered  solution  precipi- 
tated prussiate  of  potash  in  a  fine  blue,  and  was  abtin- 
'dantly  precipitated  by  t^alic  acid.  Barytes  n^slde  no  al- 
teration in  it,  and  nitrate  of  silver  tunied  it  white  ;  thfc 
asfaesof  coffee,  therefore,  are  composed  of  charcoal,  fire, 
lime  and  muriate  of  potash.  I  thought  it  unnecessary  to 
estimate  their  proportio»ns. 

I  expected  to  have  terminated  this  analysis  here,  when 
M.  Parmentier  read  to  the  Societd  de  Pliarmaeie  a  vei^ 

miuute 


srinoite  mMioiv  on  coflbe  by  M«.  Paysa^,  who  has  already 
psblii^ed  several  interesting  w(»4ss.  It  i&  said  ^n  this 
meiRoir  first  ^hat  tl^  precipitate,  formed  by  mixing  a 
decoction  of  coffee  with  sulphjate  of  iron,  is  only  soluble 
in  nitric,  sulphuric,  phospiioric  and  oxalic  acids;  se- 
condly, that  coffee  contains  no  gallic  acid ;  thirdly,  that  it 
contains  a  particular  acid  sui  ganeiis,  which  the  author 
ea&s  acid  of  eajfte^  and  which  he  obtaintsd  by  following 
the  process  of  M .  Chenevrx,  which  consists  in  making  m 
decoction  of  unroasted  oofFee,  filtering  it,  precipitating, 
it  by  muriate  of  tijij  and  decomposing  the  precipitate  by 
sulphuretted  hydrogene  gas  *. 

The  autbopfty  of  M.  Chevenix,  and  the  usual  accuracy 
of  M .  Payss6's  operations,  induced  me  to  make  several 
experiujents,  to  be  assui^e^  of  the  Hjsw  facts  which  they 
aonoanee. 

I  boiled  for  two  hours  two  ounces  of  Bourbon  coffee 
in  half  a  pound  of  water ;  this  decoction  presented  such 
phenomena  as  I  had  already  obsielrved  ;  it  took  a  tint  of 
yellowish  green^  which  became  more  lively  by  the  sepa«- 
radonof  a  little  albumen ;  and  oxygenated  extractive  mat- 
ter was  precipitated,  i  mixed  a  part  of  this  decoction 
with  a  soltUUon  of  sulphate  of  iron,  and  obtained  a  pre- 
cipitate of  a  Viery  deep  blue,  bordering  upon  black  ;  I 
redissolred  this  precipitate  in  oxygenated  tmirijjitic  acid, 
both  strong  and  weak  in  acetic  acid,  in  tartarous  acid,  in 
nijtrip  acid  and  even  in  benzoic  acid.  The  muriatic  acid 
gave  a  yellow  tint  to  the  liquor,  whipli  returned  to  its 

*  ^erooire  de  M.  Chevenix  (Journal  de  Bruselles,  No.  7 ;  Germinal 
in  10,  et  Vend^inaire  an  11  ;  page  63  el  suiv. — Annates  de  Chimie,  par 
Van-Mons,  Frucndor  an  10,  No  129,  page  326).  M.  Chenevix  does 
Dot  say  that  the  substance  whlich  he  obtained  by  the  above  process  is 
i»  acid,  but  that  k  is  a  new  prodticti  ibe  natoie  of  whioh  be  has  not 
4^FmiD«d* 
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transparency,  depositing  a  precipitate,  tolerably  heavy, 
of  oxygenated  extractive  matter.  This  deposit,  when  re* 
dissolved  by  ammonia,  g^ve  to  the  Ik^uor  a  fine  red  brqwii 
colour. 

The  immediate  precipitate  of  sulpliate  of  iron,  dis^ 
solved  in  acetic  acid,  had  the  same  characters  as  the  pre- 
ceding, except  the  colour,  which  was  a  violet  blue  \  it  ha^ 
l)e$idesbeen  redissolved  by  ammonia.  The  other  acid^i 
have  given  nearly  the  same  precipitate  as  the  muriatic 
:^cid ;  their  action  has  generally  followed  the  order  of  the 
^  acids. 

I  treated  in  the  same  manner  some  precipitate  of  sul- 
phate of  iron,  obtained  by  gallic  acid ;  and  the  results  were 
exactly  like  the  preceding. 

I  precipitated,  by  muriate  of  tin,  what  remained  of  the 
decoction  of  coffee.  This  salt  occasioned  in  the  liquor 
a,  very  plentiful  deposit.  I  washed  this  precipitate,  till 
the  washings  presented  no  signs  of  acidity  ;  I  afterward$ 
put  this  metallic  compound  into  a  tubulated  flask,  and  \ 
poured  into  it  a  good  deal  of  distilled  water. 

I  disposed  this  apparatus,  which  isWoulPs,  so  as  to  make 
sulphuretted  hydrogen  gas  pass  through  the  precipitate. 
From  the  first  portions  of  gas  that  came  over,  the  mix- 
ture acquired  a  brpwn  colour,  which  became  darker  in 
proportion  as  the  liquor  was  saturated  with  sulphuretted 
hydrogen  gas.  The  precipitate  was  decomposed,  it 
formed  an  hydro-sulpburet  pf  tin,  and  the  disengaged 
acid  passed  into  the  liquor.  This  liquor,  filtered,  was 
evaporated  by  a  mild  heat  till  it  was  reduced  to  one- 
eighth.  This  product,  considered  by  M.  Paysse  as  acid 
of  coffee,  appears  to  me  to  be  notbing  more  than  gallic 
acid.  I  not  only  submitted  it  to  the  actiop  of  all  the  re- 
actives,  comparatively  with  the  acid  drawn  from  gall-  . 
puts,  by  the  usual  method  j  but,  not  to  leave  any  doubt,  I 

treated 
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treated  some  gali-uuts  by  the  same  process.  Muriate  of 
tin  in  this  proportion  formed  a  precipitate  more  plentiful 
than  in  coffee,  This  precipitate,  decomposed,  like  the 
preceding,  by  sulphuretted  hydrogen  gas,  furnished  am 
i^cid  of  the  s^me  colour, 'the  same  flavour^  possessing 
the  same  properties,  and  shewing  no  difference  etcept  ia 
the  proportions,  I  think,  therefore,  that  it  may  be  con- 
cluded, that  no  such  thing  as  an  acid  of  coffee  exists,  but 
that  coffee  contains  less  galHc  acid  than  galUnuts. 

It  is  possible  that  this  gallic  acid  offers,  in  its  combina^ 
tions  and  its  compounds,  some  slight  differences  from  the 
acid  drawn  from  the  oak  gall,  but  it  is  nevertheless  of  the 
^me  nature.  It  is  well  known  that  the  immediate  ma- 
terials of  vegetables,  though  of  the  same  species,  and 
perfectly  analogous,  are  not  strictly  identical.  Gums 
^d  sugars  vary  in  their  physical  properties ;  yet  the  sac* 
charine  substance  and  mucilage  are  the  same  thing,  che- 
piically  considered  *, 

Proust  has  proved  that  the  tannin  obtained  from  several 
vegetables  is  in  some  respects  different ;  it  is  therefore 
possible  that  the  gallic  acid  drawn  from  coffee  may  not 
|be  absolutely  the  same  as  that  of  gall ;  but  it  is  not  a  dis« 
tinct  acid* 

Recapitulation. 

From  the  above  analysis  it  appears  to  be  demonstrated^ 
jthat  the  coffee-berries,  or  the  coffee  of  commerce,  con- 
tains an  abundant  quantity  of  mucilage,  much  gallic 
acid,  a  resin,  concrete  essential  oil,  some  albumen,  and 
a  volatile  aromatic  principle.     To  these  principles  are 

*  The  fecjula  of  potatoes  doe»^  not  resemble  that  of  wheat,  which 
likewise  differs  from  the  fecula  of  sago,  arum,  mace,  he.  Yet  all 
cIvBmisis  affirm  that  it  is  &n  amylaceous  substance,  and  they  fipd  the 
same  cbaraetprs. 

added 
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add^  tbo6«  -wbich  are  co  be  found  in  many  vegetables, 
^&eh  8$  lime,  potash,  carbon,  iron  ^y  ^.  Roasting  de*- 
yeiopas  the  soluble  prirvciples ;  but  it  should  be  faery  mo-' 
debate,  if  k  be  <3esired  to  preserre  the  aroma,  and  not 
tot  deoompoge  the  acid,  the  gum  and  the  resin. 
'  R<^dtiAg  adds  a  new  principle,  which  ii»  the  tanninr 
{in  a  Very  ^mall  quantity) ;  the  cold  infusion  is  very  avo^ 
matic,  but  little  charged  with  imicilage  and  gallic  acid ; 
the  warna  i;ifuston  preserves  soisie  aroaia,  and  tbe  dts^ 
isolv^  principles  are  there  in  such  propoi^tions  as  to  flat- 
ten the  taste ;  the  decoction  has  littfle  aroma,  and  is 
i»trOHgly  ctHirged  with  gum  and  gallic  acid  ;  even  resin  is 
found  in  it,  in  suspension] ;  it  is  not  so  pleasant  as'  tbe 
inftistoo.  I 

Tbe  coSfees  of  Bourbon  and  Martiniqi^e  have  no  sjsn;- 


»bte  diflererice  ;  but  the  Moka,  as  we  have  already 
marked,  is  more  arontatic,  kss  gummy,  and  more  resin^r 
cus.  It  is  probable  that  the  resin  of  coffee,  Kte  that  di 
tnost  astringent  \'egetablesj  has  particular  medicinal  prot- 
'  perties.  As  it  cannot  be  obtained  either  by  infusion  or 
an  aqueous  decoction,  the  babit'ual  use  of  coffee  cannot 
instruct  us  as  to  its  action- on  tlie  animal  economy  ;  it 
remains  therefore  for  medical  men  to  make  such  experi- 
ments on  this  subject  as  tiiey  niay  think  likely  to  be  use- 
ful. If  I  may  be  permitted  to  draw  from  this  analysis  a 
few  precepts  applicable  to  the  economical  use  of  coflfee, 
1  shall  say  that  it  is  possible  to  make  esrcellent  coffee  with 

•  It  is  very  common  for  iron  to-be  preient  in  a  vegetable,  but  it  i« 
«  ven?  renuurkalble  plieiminenon  when  it  is  present  in  a  \«^table  that 
contains  much  galUc  aci(1,  without  this  acid  being  combined  with  it, 
and  giving  a  bhie  or  black  colonr  to  the  vegetable.  It  has  appeared  to 
«ne  worthy  of  research  ;  and  I  have  made  comparative  analysfl  of  the 
4rshes  of  gait  Dtit8>  where  1  have  likewise  fonnd  a  tolerable  quantity  of 
iron. 
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al!  the  different  kinds,'  provided  it  be  not  adulterated. 
Amateurs  require  three  properties ih  their  coffee;  namely, 
an  agreeable  aroma,  a  flavour  rather  austere,  a  fine  co* 

/  lour,  and  a  certain  density  which  they  call  body  *.  To 
possess  all  these  properties,  I  thipk  it  should  be  pre- 
pared in  the  following  manner.  First,  choose  a  co&e 
wbiph  when  dry  has  no  mouldy  or  8«a  taste  \  selrgfid,^ 
divide  the  quantity  to  be  roasted  into  two  tqnal  ^ff9^  ; 
third,  roast  the  iirst  merely  tiH  it  lakes  the  colour  ^f 
dried  almonds,  and  has  lost  oue^eigbth  of  its  ^Qight; 
foui^h,  roast  the  $ecoHd  part  till  it  is  of  a  cbesnut  colour » 
and  has  lost  OBe*fiftb  of  its  wengbt ;  fifth,  Riix  the  twa 
parts  together,  end  grind  or  rather  pound  tbeua ;  six, 
neither  burn  nor  infuse  the  coffee  but  on  the  day  in  whi<|k 
it  ig  to  be  drank ;  seven,  pour  upon  four  iaeasures  of 
eol£ee  t  four  cups  of  cold  water,  put  this  infusion  aside 
to  drain  ;  eight,  pour  upon  the  same  ooffoe  three  cops  of 
boiling  water,  and  mix  the  water  which  is  drained  from 
it  with  the  first,  &ix  cups  of  ooffee  ought  to  be  obtaioed 
from  this;  nine,  beat  the  coffee  hastily  just  before  it  ia 
wanted,  and  do  not  suffer  it  to  boil ;  ten,  make  use  of  ^a 

.vessel  of  porcelain,  earthen-ware,  or  ailvenr,  to  infuse  it 
in  |.  This  process,  which  is  strictly  conformable  to  tbe 
theory,  I  have  found  from  experieooe  to  be  the  most 
eooaomical. 

*  Some  orientals  think  so  much  of  this  density,  that  they  reduce 
their  coifee  to  a  very  fine  powder,  leave  the  pulp  in  their  iofusioa*  aQii 
take  it  thick  like  a  clear  soup. 

t  A  measure  is  ha!f  an  ounce. 

X  The  apparatus  of  Belloy  -or  Henrion,  tinmea  in  the  Rue  de  1^ 
liM»  may  scrye.  as  models  for  exccuiiog  iheooi  in. silver.  o< 
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Memoir  on  Roman  Alum^  compared  with  that  winch  is 
manvfactured  in  France,  By  Messrs,  Thenard  and 
Hoard.    Extracted  by  M.  Bouillon  J^agrange.  ' 
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HE  art  of  making  ^lum  had  its  birth  in  the  East,  and 
it  remained  for  a  great  number  df  years  the  exclasiref 
property  of  a  feii<r  towns  in  Syria :  transported  into  Eii- 
rope  in  the  fifteenth  century,  it  soon  found  its  Way  into 
Italy>  where  that  manufactured  at  Tolfa  acquired  such  a 
great  reputation,  from  being  constantly  of  the  same  qua- 
lity, and  for  its  purity.  But  this  art,  still  in  its  infancy, 
improved  but  slowly ;  and  it  was  at  least  three  hundred 
years  after  the  above-mentioned  period  (when  chemistry 
wa3  sufficiently  advanced  to  discover  the  component  parts 
of  bodies)  before  it  made  any  considerable  progress ;  then 
MargrafF,  Monnet,  Exrleben,  and  Bergman,  occupied 
themselves  with  analyses  of  such  alums  as  were  best 
known.  Bergman  in  particiilar  was  so  strongly  per- 
suaded of  the  importance  of  the  subject,  that  in  his  small 
tracts  he  has  made  it  the  subject  of  a  very  long  disserta- 
tion, in  which  he  describes  with  care  every  thing  relating 
to  their  history,  preparation,  analysis,  and  purification ; 
he  particularly  insists  on  the  necessity  of  separating  the 
iron  with  the  greatest  care  by  repeated  crystallisations  ; 
and  he  assures  us,  that  by  this  means,  which  he  caused 
to  be  adopted  in  two  manufactories,  alum  may  be  made 
as  pure,  and  even  purer  than  the  Roman  :  nevertheless, 
.the  work  of  this  celebrated  Philosopher  contains  some 
erroneous  ideas,  which  were  reserved  to  modern  chemit» 
to  rectify. 

M.  Chaptal,  who  has  enriched  our  arts  with  a  great 
number  of  applications  equally  new  and  ingenious,  was 

tUe 
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tie  first  to  discover  the  error  into  which  M.  Bergrman 
had  fallen  in  proposing  the  saturation  of  acid  leys  by 
argil;  and  the  simultaneous  discoveries  of  Messrs.  De- 
croisilles,  Chaptal,  and  Vaui]uelin,  on  the  action  of  pot- 
ash in  the  formation  of  alum,  and  on  the  divers  combina« 
tions  of  sulphuric  acid  with  alumine,  soon  left  us  nothing 
farther  to  desire  on  this  subject.  These  discoveries 
doubtless  occasioned  the  establishment  of  several  manu- 
factories of  alum  ;  of  which  the  produce,  tliough  very 
like  that  of  Tolfa,  has  neither  diminisht^d  the  high  esti- 
mation it  enjoys  in  all  manufactories,  nor  lowered  its 
price.  Such  philosophers  as  were  undecided  waited  with 
impatience  the  solution  of  this  important  problem^  wheii 
M.  Vauquelin  made  known  the  results  of  his  researches, 
in  the  analysis  of  tfie  Roman  alum,  compared  with  that  of 
other  alums  best  known.  He  has  proved  that  the  pro- 
portions of  the  principles  which  composed  these  alums 
were  strictly  the  same,  excepting  the  trifling  difference 
of  a  fe\v  atoms  of  sulphate  of  ammonia  and  iron^  wiiich 
are  scarcely  appreciable  in  the  Roman  alum.  He  ter- 
minates this  interesting  analysis,  by  saying  that  if  these 
alums  are  as  different  as  the  dyers  pretend  they  are,  we 
have  not  the  chemical  means  of  discovering  their  cause  ; 
but  that  to  him  it  seems  more  than  probable  that  the  dif- 
ference has  been  exaggerated,  and  that  the  manufactured 
aluQis  free  from  iron  should  be  as  good  for  every  purpose 
as  the  Romarl :  that  farthermore,  to  be  assured  of  it^ 
it  was  necessary  to  submit  them  to  comparative  experi- 
ments in  dyeing. 

Encouraged  by  this  work,  the  best  informed  manufac- 
turers improved  the  produce  of  their  manufactories  still 
more,  and  supplied  the  trade  with  alums,  which  only  re#- 
quired  another  name  and  another  appearance  to  enjoy  aU 
the  estimation  of  the  Roman  alum. 
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Bat  they  abused  the  advantages  obtained  by  this  pfe-^ 
dilection,  and  soon  intrdouced  into  the  trade  consider- 
able quantities  of  alum  from  Liege  and  Javelle,  to  which 
they  had  given  all  the  external  appearances  of  that  of 
Tolfa ;  and  most  of  the  manufacturers  and  dyers  who  at 
first  had  been  deceived  by  this  resemblance,  sought  with 
no  le^s  eagerness  the  true  Roman  alum,  for  it  was  much 
easier  to  deceive  than  to  convince  them. 

Such  was  the  state  of  our  knowledge  with  respect  to 
alums,  when  the  Society  of  Encouragement,  always  ani- 
mated with  the  desire  of  giving  our  manufacturers  a  su- 
periority over  the  foreign  ones,  thought  proper  to  pro- 
pose a  prize  for  a  method  of  giving  to  our  alums  all  the 
properties  of  the  Roman  alum.  The  Society  of  Encoa- 
ragement  having:  directed  Messrs.  Thenard  and  Roard  to 
compare  this  alum  with  that  of  French  manufacture,  in 
order  to  state  the  difference  of  their  component  parts,  or 
their  effects  in  application  ;  after  they  had  employed 
themselves  in  these  researches,  they  thought  it  proper  to 
submit  the  results  to  the  Institute,  and  to  lay  before  ft 
the  numerous  experiments  which  they  had  made  for  the 
purpose  of  resolving' this  question.  They  were  particu- 
larly careful  to  procure  alums  of  French  manufacture  ia 
the  state  in  which  they  were  delivered  for  sale  ;  and  like- 
wise, to  avoid  all  errors,  they  went  themselves  in  search 
of  the  quantity  for  which  they  had  occasion,  either  in  the 
inanufactories  or  in  the  depots,  and  they  have  always 
taken  promiscuously  a  great  variety  of  crystals  from 
•among  the  quantities  that  they  found  there. 

It  was  especially  of  the  highesjt  impoftance  to  procure 
Roman  alum  unmixed  ;  and  for  that  purpose  ^!^ess^s. 
Thenard  and  Roard  applied  to  M.  Schlumberger,  their 
colleague,  who  is  the  agent  at  Paris  for  the  proprietors 
of  Roman  alum,  and  to  whom  the  goods  are  always  con- 
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signed.  M.  Schlumberger  very  obligingly  endeavoured 
to  satisfy  them  in  their  enquiries;  be  not  only  caused 
several  barrels  to  be  staved^  to  enable  them  to  judge  of 
the  accidents,  the  form,  and  the  colour  of  crystals,  but 
he  likewise  had  a  great  number  opened,  from  each  of 
which  they  took  as  much  as  they  required  to  complete 
30  kilograms.  The  pre-eminence  of  the  Roman  alum, 
especially  of  that  disseminated  in  commerce,  being  a 
subject  of  discussion  between  the  chemists  and  manufac« 
turers,  Messrs.  Thenard  and  Roard  thought  that  to  ter^ 
minate  it,  it  was  necessary  not  only  to  analyse  the  best-* 
known  alums  in  the  great  way,  compared  with  the  Ro- 
man, but  that  it  was  particularly  necessary  to  make  very 
numerous  and  very  exact  experiments  in  dying  on  such 
woven  goods  as  are  most  in  use,  and  with  such  colours 
as  are  most  known ;  and  they  thought  that  if,  sifter  the 
accumulation  of  facts,  they  should  find  an  immediate  and 
necessary  relation  between  the  results  of  the  analyses  and 
tlie  experiments  of  application,  between  the  principles 
contained  in  the  one  and  the  consequence  of  the  effects 
obtained  by  the  others,  that  all  the  difficulties  would  be 
removed,  all  doubts  dispelled,  and  that  the  theory, 
united  with  the  practice,  would  conduct  them  to  a  com^* 
plete  solution  of  the  question. 

The  French  alums  which  they  compared  with  the  Ro- 
man ^were  those  of  Bouvier,  laege,  Javelle,  and  Cu- 
raudau.  , 

Before  they  compared  the  effects  of  these  different 
alums  in  dying,  the  first  care  of  Messrs.  Thenard  and 
Roard  was  to  submit  them  to  all  the  analytical  experi- 
ments already  made  by  the  before-mentioned  chemists : 
they  likewise  determined  at  once  the  proportions  of  ac^ 
alumine,  potash,  and  water ;  and  they  recognized  what 
Misssr3.  Bergman,  Vauquelin,  and  Chaptal,  had  already 

.K  2  announced^ 
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^nnounc^d,  th^  dangerous  influence  of  iron,  Th^ir  esp^ 
periaients  in  this  way  compose  the  first  part  of  their 
memoir. 


FIRST  part:  of  the  ANALYSIS  OF  ALUMS. 

Firsi  Experiment, 

To  detjiprmine  the  proportions  of  sulphuric  acid,  they 
dissolved  in  sixteen  litres  of  water  489  grains  of  the 
above-mentioned  alums,  entirely  deprived  of  the  pow- 
der which  covers  the  surface  of  sonie  of  them  *. 

Into  all  the  solutions  of  these  alums,  when  completely 

« 

clear,  they  poured  muriate  of  barytes  unto  a  perfect  sa-* 
turation,  and  even  to  a  slight  excess,  in  order  to'  be  cer- 
tain that  all  the  sulphuric  acid  was  precipitated.  Each 
of  these  solutions  took  precisely  the  same  weight  of  mu- 
riate of  barytes.  The  precipitates  were  washed  in  90 
litres  of  water ;  and  when  that  of  the  last  washing  was 
only  slightl}'  troubled  by  nitrate  of  silver,  as  well  as  the 
water  employed  for  this  purpose,  they  collected  then^ 
with  the  greatest  care. 

Dried  and  calcined  at  a  red  heat  during  an  hour,  the 
weight  of  the  sulphates  of  barytes  were. 

Alum  of  Rome,  No.  l ,      -    -     -    489*'  42 

Alum  of  Bouvier,  No.  2,   -    -     -    4Q0  70 

Alum  of  Liege,  No.  3,       -     -     «     490  27 

Alum  of  Javelle,  No.  4,     -     -    -    490  27 

Alum  of  Curaudau,  No.  5,     -    -    488  23 

Mean  term      -.--^..4ii9  ^3 

»  The  analysis  of  the  rosy  [^owder  of  the  Roman  alum  yielded  a 
saturated  sulphate  of  alumine  and  of  potash,  some  silex  and  oxyd  of 
iron. 

MessrSi. 
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.Messrs.  Thenard  and  Roard  adapted  the  proportion  oC 
26  to  100  of  sulphuric  acid  in  the  sulpfiate  of  barytas^ 
because  that  is  the  mean  between  the  results  of  the  ana-* 
lysis  of  this  sulphate  obtained  by  one  of  them,  and  be- 
tween those  found  by  M.  Berthollet,  after  very  careful 
experinoents. 

This  determination  of  the  proportion  of  sulphuric  aci^ 
being  the  most  important  experiment,  they  made  it  a 
second  time  with  the  same  exactness  as  at  first,  and  they 
found  no  difference  between  the  quantities  of  sulphate  of 
barytes  obtained  by  the  two  analyses. 

Second  Experiment. 

The  equal  quantities  of  sulphate  of  barytes  which 
Messrs.  Thenard  and  Roard  extracted  by  their  preceding 
operations,  leaving  them  in  no  doubt  as  to  the  propor- 
tions of  sulphuric  acid  contained  in  the  alums  which  they 
had  examined y  they  thought  it  unnecessary  to  operate 
upon  any  more  than  those  of  Rome,  Bouvier,  and  Liege, 
in  determining  the  proportions  of  the  other  principles. 
These  alums  presented  at  once  a  manufactured  alum  and 
two  natural  alums,  of  which  one  is  the  most  in  use,  and 
the  other  is  the  most  esteemed.  489  grains  of  each  of 
these  three  iilums,  well  pulverized,  were  dissolved  in  16 
litres  of  yarm  water^  and  decomposed  by  the  same  qiian* 
tities  of  ammonia,  of  which  they  were  careful  to  put  a 
very  great  excess.  The  alumine  was- washed  in  60  litres 
of  water,  and  when  that  of  the  last  washing  precipitated 
no  more  muriate  of  barytes,  they  then  collected  them, 
and  dried  them  in  a  large  silver  basin.  When  calcined 
and  kept  at  a  red  heat  for  an  hour,  they  weighed.  No.  I^ 
Rome  60*'  92.  No.  2,  Bouvier  61"  82.  Noi  3,  Liege 
^1*'  02.  Therefore  Messrs.  Thenard  and  Roard  found  ii^ 
these  alums  exactly  the  same  quantity  of  alumine ;  foe 

the 
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the  little  difference  they  observed  between  these  quanti- 
ties was  not  equal  to  a  gram,  and  this  difference  is  al- 
ways inevitable  in  such  a  long  series  of  operations. 

The  authors  of  this  njemoir  took  so  much  care  to  wash 
the  alumine,  and  not  to  take  off  the  washings  till  the  de* 
posits  were  entirely  formed  and  the  liquid  perfectly  clear, 
that  they  could  have  no  fear  of  having  indicated  resjilts 
that  were  too  small ;  and  they  could  not  be  too  large, 
since  dissolved  in  nitric  acid,  the  liquor  did  not  make  the 
muriate  of  barytes  turbid  ;  they  were  therefore  completely 
disengaged  from  the  sulphates  which  might  have  aug- 
paented  the  weight. 

Third  Experiment. 

The  60  litres  produced  by  washing  each  of  these  alu- 
mines  were  evaporated  to  dryness  in  a  large  silver  basin  ^ 
and  the  products  obtained  were  boiled^  for  several  hours 
with  their  weight  of  quick  lime. 

The  residue  was  treated  four  times  successively  with 
boiling  water,  to  take  away  entirely  all  the  soluble  parts ; 
the  different  washings  were  evaporated  to  dryness,  and  re- 
dissolved  at  several  times  in  very  small  quantities  of  dis- 
tilled water,  in  order  to  separate  entirely  the  last  portions 
of  sulphate  of  lime. 

The  solutions  of  each  of  the  sulphates  of  potash,  were 
evaporated  for  the'third  time,  and  at  last  heated  at  a  red 
beat  in  a  vessel  of  platina. 

The  weight  of  the  sulphates  of  potash  likewise  obtained 
was.  No.  1 ,  Rome  77^'  05.  No.  2,  Bouvier  76»'  ^0.  No, 
S,  Liege  77*'  33.  These  Sulphates  afforded  no  precipitate 
by  oxalate  of  ammonia^  and  became  but  very  slightly 
turbid  by  nitrate  of  silver ;  they  contained  a  little  alkali 
in  excess,  but  in  so  small  a  quantity  that  a  few  grains  of 
0uIphuric  acid  weresufBcientto  saturate  it. 

Messrs, 
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Messrs.  Thenard  and  Board  treated  these  sulphates  thus 
by  lime,  in  preference  to  calcination  ;  for  they  were  as- 
sured that  in  calcining  them,  they  should  only  obtain  an 
acid  sulphate  of  potash^  a  part  of  which  is  almost  always 
volatilised. 

This  analysis  of  sulphate  of  potasbi  repeated  several 
times  successively,  constantly  offered  the  same  results^ 
and  demonstrated  that  100  parts  of  this  salt  is  composed  of, 

Sulphuric  acid,  36,40.     Potash,  63,60. 

Fourth  Ejcperiment. 
Being  desirous  of  ascertaining  whether  the  alums  which 
tbey  had  analysed  contained  any  ammonia,  they  treated 
them  with  caustic  potash  and  lime  ;  and  as  they  obtained 
nothing  by  this  method,  they  heated  them  strongly  in  a 
retort  with  their  weight  of  quick  lime  in  powder ;  but 
they  could  not  discover  the  slightest  trace  of  it.  Indeed, 
say  the  authors  of  this  memoir,  we  should  have  been 
much  more  astonished  to  have  found  this  substance,  which 
we  were  pretty  certain  could  not  be  one  of  the  consti- 
tuent parts  of  the  manufactured  alums  submitted  to  oor 
essays.  As  to  the  natural  alum  of  Liege  and  Rome,  whea 
they  do  not  add  urine  for  their  formation,  it  necessarily 
follows  that  ammonia  exists  in  the  ore,  and  the  heat  to 
which  they  subjected  it  was  sufficient  to  disengage  it  en* 
tirely. 

However,  we  must  own  that  it  is  still  possible  to  find 
alums  containing  ammonia,  but  they  must  be  extremely 
rare;  for  the  method  of  saturating  the  ^luminous  solutions 
by  urine  has  been  but  little  known  and  used,  because  it 
is  generally  believed  that  this  alkali  injures  the  beauty  of 
the  dyes. 

Fifth  Experiment. 

The  presence  of  iron  in  alum  had  been  demonstrated 
dmost  to  a  certainty  by  the  analysis  of  Monnet,  JBerg- 

•  man. 
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man,  of  Messrs.  Chaptal,  Vauqiielin,  and  several  other 
chemists  who  all  regarded  alums,  even  that  of  Rome, . 
as  salts  perfectly  identical,  but  that  their  properties  might 
be  affected  by  some  foreign  substances,  and  especially 
by  sulphate  of  iron. 

To  appreciate  its  influence,  it  was  necessary  to  ascer- 
tain the  quantity  that  the  alums  were  capable  of  con- 
taining ;  but  the  aaialytical  means  not  being  sufficiently 
exact  for  this  purpose,  Messrs.  Thenard  and  Roard 
availed  themselves  of  synthesis.  They  took  some  alum  free 
from  iron,  to  which  they  added  successively,  after  having 
dissolved  it,  from  t^jt  ^^  tztW  ^^  sulphate  of  iron,  and 
they  afterwards  compared  the  precipitates  which  were 
ibrmed  with  prussiate  of  potash  in  each  of  these  solutions, 
more  or  less  ferruginous,  to  those  which  it  formed  witk 
the  solutions  of  the  five  alums. 

They  found,  by  this  method,  that  the  alum  of  Liege 
contained  at  most  tt^to  of  sulphate  of  iron,  that  of  Javelle 
a  little  less,  those  of  Bouvier  and  of  Carraudau,  t-s-vj^  or 
^pf^tsvj  ^d  that  the  quantity  contained  in  the.  Roman  alum 
scarcely  rose  to  -rz/?57y 

From  all  these  experiments,  the  result  was  that   the 

# 

alums  of  Rome,  Bouvier,  Liege,  Javelle  and  Guraudau 
contained  strictly  the  same  quantities  of  sulphuric  acid, 
of  alumine,  potash  and  water,  and  that  they  only  diifef 
by  sortie  thousandths  in  the  quantity  of  sulphate  of  iron 
tbey  contain  ;  and  that  a  hundred  parts  are  formed  of 
Sulphurio  acid,     -----   26,04 

Alumine,     -------   12,53 

Potash,  -'---.-.--  10,02 
Water, 51,41 


Total      100,00 
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SECOND  PART. 

JExperiments  in  Dyeing. 

Having  given  in  the  6r$t  part  of  their  memoir  all  the 
results  of  their  analyses,  Messrs.  Thenard  aad  Roard  ex- 
press themselves  as  follows  at  the  commencement  of  the 
gecopd  part,   which  comprises  all  their  experiments  iq  " 
dyeing.     This  part  appearing  to  us  not  to  admit  of  an  ' 
extract,  we  thought  it  best  to  give  it  entire. 

Being  coj?,yinced,  say  the  authors,  by  the  preceding  . 
experiments,  that  the  alums  of  which  we  have  been 
speaking  are  formed  of  ^  the  same  quantilies  of  sulphuric 
acid  of  alumine,  potash  and  water,  and  that  they  may 
be  considered  to  a  certain  degree  as  identical,  since  neither 
one  nor  the  other  differ  more  than  -x-^tttt  ^^  sulphate  of  - 
jron,  we  should  begin  by  ascertaining  whether  ihey»really 
have  such  different  effects  in  dyeing  as  are  generally  attri- 
I^Qted  to  them.  DesiroMs  of  preserving  iu  this  second  . 
part  of  our  work  the  same  precision  as  in  (be  first,  we 
have  sought  to  ren^ove  all  uncertainties  that  presented 
tbtsinselvesi, whether  they  occurred  in  the  mixing  of  the 
coloufing  «;ubstances,  whether  from  the  variations  occa- 
sioned by  the  time,  or  by  the  vessels  appropriated  to  the 
apphca^ion  of  the  mordants,  whether  from  the  unequal 
quantities  of  liquid,  or  the  greater  or  less  degree  of  tem- 
perature in  the  colouring  vessels. 

As  we  wished  to  observe  with  the  greatest  care  all 
the  effects  that  could  possibly  occur  in  tlie  course  of  our 
experiments,  we  have  made  the  greatest  part  of  them 
ourselves,  and  all  the  rest  have  been  executed  under  our 
inspection  in  our  own  dyeing  apparatus. 

We  have  not  offered  to  the  lubtitute  the  results  of  more 
than  five   hundred  experiments  in  dyeing  that  ue  have 

Vol.  X. — Second  S^rie^.  L       '  made. 
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made,  and  of  which  the  greatest  part  b^ve  merely  setred 
just  to  cJear  our  way,  or  to  confirm  facts  with  whiph  wq 
were  already  acquainted*  AH  thpse  which  we  have  sup- 
pressed would  have  added  nothing  to  tb^  qiultiplied  proofs 
that  we  have  collected  under  our  eyes. 

All  these  researches  were  n)^e  at' the  ^J^^^g  works  a^ 
Gobelins ;  we  could  not  choose  an  apparatus  more  con-* 
venient,  and  which  presented  ipore  advantages ;  for  thq 
continual  works  carried  on  there,  which  are  4estine(j|  to, 
supply  the  three  Imperia}  mat^ufactuce^  enabled  us  t^ 
make  very  numerous  and  various  Q;^perln^ent$,  lylthou^ 
interrupting  them,  whiph  we  Qoqld  nqt  have  executec^ 
ftls^wbere,  except  at  a  cansiderable  expense;  theif^w?^ 
^  found  evAty  convenience  that  M'as  rc.cjuisitQ  fop  our  pur-. 
pose,  and  we  ha4  besides  the  a^istance  of  an  e^pe^ienpec^ 
dyer  iuM*  Bloudeau,  the  chief  manager  of  the  work^,  who 
adds  to  a  great  skill  in  colours  the  knowledge  of  a  very 
e^ctensive  practice. 

First  Artiple. 

Comparison  of  the  Effects  produced  h/  Dyeing  with  ih^, 
jilumsqfRome^  Bouviery  Liege y  Javclle  and  Curaudau. 

The  first  subjects  that  we.  employed,  in  operating  upor^ 
these  five  alums,  were  wool,  silk,  thread,  and  cotton  ; 
we  applied  to  each  of  them,  according  to  their  natures, 
all  the  prelin^inary  preparations  adopted  in  the  niost  pote.d 
dyeing  works.  Knowing  the  great  use  made  of  calicoes 
for  the  fabrication  of  printed  or  coloured  cloths,  and 
that  the  Rpqian  alum  is  used  exclusively  for  all  the  deli. 
Cate  colours,  we  were  desirous  qf  making  sonpe  applica<. 
tiqns  that  would  enable  us  to  decide  on  this  subject.  We 
therefore  had  recourse  to  M.  Davilliers,  who  very  oblig-. 
ipgly  made  comparative  trials,   in  h^  manufactory  at 

Wesser* 
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Wesserlinguies;  of  the  five  alums,  wliich  bad  been  &ub« 
knitted  to  our  ^^periments.  The  samples  which  be  re- 
biitted  to  us  Coincided  very  well  with  all  our  results ;  but, 
ias  very  plausible  objections  might  be  made  to  the  unequal 
application  of  the  i^ordants,  we  sought  to  anticipate  them 
by  adopting  yet  aik>ther  method,  that  of  dyed  clotiis. 

M.  BerthoHet,  the  sort,  who  has  already  been  occupied 
with  success,  both  in  the  science  and  its  applications,  es- 
pecially in  thdse  which  relate  to  coloured  cloths,  which 
he  has  studied  with  much  care  oh  the  beautiful  maniifac* 
tory  of  Jouy,  was  very  willing  to  come  and  direct  us  iti 
this  very  important  part  of  our  work^  and  to  assist  us  ia 
all  our  researches  oh  this  subject. 

Each  of  the  experiments  which  compose  this  article 
y^ett  made  with  the  aiums  of  Rome,  Bouvier,  Javelle  and 
Curaudau; 

Ji^oollens. 

lit  Ejcpenment,  the  yellow  woad. 
2(1        '   M  cochineal. 

3d  ^^ — u-i- —  madder. 

4th  '"' ■    — ^i*^-—  kermes. 
5th — t        — ^  orseiUc. 

Thread. 
iBth  Experinxertk,  yellow  of  woad* 

Spun  Cotton. 

^th  Experiment,  yellow  of  woad. 

gth  madder. 

9  th ' — ' — ^  sumac. 

Calicoes. 

ioth  Experiment,  yellow  of  w^ldi 

nth  : madder. 

igth      ■■   ■        "'  ■  sumac. 

Li  ISOki 
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Silks  with  the  five  Alums, 

13th  Experiment,  woad. 
l'4th  '- crimson. 

Silks  with  the  Acetates  proceeding  from  the  five  AhniS^ 
•    15th  Experiment,  woad. 

We  see  by  these  experiments  that  the  alums  of  Rome^ 
Bouvier^  Liege,  Javelle  and  Curaudau,  generally  ac^ 
in  the  same  manner  upon  woollens ;  that  the  effect  is 
something  different  upon  cotton  ;  and  that  they  produce 
a  great  difference  in  sHk.  Therefore,  these  alums  contain 
exactly  the  same  proportions  of  the  same  principles ;  and 
that  they  do  not  vary  in  more  than  i-^fy^  of  sulphate  of 
iron  :  we  are  therefore  forced  ta  conclude  that  the  diffe- 
rences which  we  have  related  must  be  attributed  to  (his 
TffV?y  of  sulphate  of  iron. 

The  following  are  the  experiments  we  have  made  ta 
prove  this  fact. 

Second  Article. 

The  Alums  of  Rome,  Bouviery  Liege y  Jaoelte  and  Cu^ 
ratulauj  in  their  ordinary  State ,  compared  with  the  same 
Alums  when  purified. 

Having  deprived  these  five  alums  of  all  the  iron  that 
existed  in  them,  we  nuide  comparative  experiments  on 
them,  thus  purified,  with  that  of  Rome  and  those  of 
French  manufacture. 

We  at  first  made  use  of  prussiate  of  potash  to  precipi- 
tate the  iron  ;  but,  as  this  method  was  tedious  and  expen^ 
give,  we  substituted  the  more  simple  and  well-known  pro^ 
cess  of  dissolving  alums  by  boiling  water,  and  of  washings 
the  pulveriformed  crystals  with  cold  %vater. 

By  this  means  we  separated  all  the  sulphate  of  iron 
from  the  most  ilK^pure  alum,  on  which  then  the  prussiate 
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of  potash  had  no  sensible  effect,  even  when  it  luu} 
exposed  to  the  aii*  for  several  days.   '  But  so  perfects  |m»- 
riBcation  would l>e  entirely  useless  in  the  arts.      ' 

* 

Woollais^ 
16th  Experiment,  yellow  of  woad. 
nth  — "     '      t     cochineal. 

18  th  — ; '^ —  madder. 

]  9th '  kermes« 

Thread. 
COth  Experiment,  woad« 

Spun  Cotton, 
21  St  Experiment,  woad. 

22d  madder. 

23(1  — '■ ■     sumac. 

Calicoes^ 
24tb  Experiment,  woad.  ^ 

25th  — — madder, 

26th   '■  —  sumac. 

Silks. 
,  27th  Experiment,  woad. 

28th  •  cocbineaL 

29th -"'-^  fustet. 

Upon  woad  and  cochineal,  which  are  the  two  c<douring 
iubstance&  an  which  sulphate  of  iron  has  the  mm%  effect^ 
the  purified  alums  produced  colours  more  brilliant  and 
rather  more  clear,  while  those  of  the  usual  alums  were  all. 
more  dull  and  very  sensibly  of  a  deeper  tiDge. 

This  slight  augnaentatron  in  the  intensity  of  the  colour 
proceeds  only  frnm  the  small  quantity :  of  iron  which  is 
found  in  our  ordinary  alums.  To  by  assured  of  this,  we 
added  to  our  pure  Liege  aluni}  containing  no  sulphate  of 
iron,  some  portions  of  this  substance  that  were  scarcely 

appr«GiabIey 
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appriidabie,  kfter^ard  mote  and  more  by  degrees ;  irA 
in  thus  returning  to  it,  all  that  it  had  lost  by  the  purifica- 
tion we  transformed  into  the  aluihs  of  Rome,  Bouvier^ 
Curaudau  and  Javelle,  successively  ;  and  at  Jast  we  t^ 
turned  it  to  its  original  state  6f  Liege  alum; 

TrttkD  ARttCLE; 

Comparison  of  the  Alums  of  Rome^  Boimet^  Liege ^  JaocUe 
and  CuraudaUf  in  the  ordinary  State^  with,  the  same 
Alums ^  after  the  Addition  qf  increasing  Proportions  of 
Sulphate  of  Iron. 

We  were  satisfied  that  the  slight  variatidris  pfroduced 
by  these  different  alums  in  dyeing,  were  owitig  to  the  dif- 
ferent and  scarcely  appreciable  quantities  of  sulphate  of 
iron  which  they  contained ;  biit^  to  redioye  at  once  all  the 
doubts  that  might  still  be  started  on  this  subject,  we  con^ 
firmed  by  synthesis  all  the  facts  which  the  analysis  pre-i 
sented  to  usi 

Woollen,  thread  and  cotton  were  alumedt  iit  pdrc^ 
alums,    and  in  the  same  alums  to  which  had  been  added 

rirsy  rv9  xtj  ttt*  h  T>  ^^  ^^^^^  weight  of  sulphate  of 
iron,  and  with  this  sulphate  pure. 

The  silks  were  also  alumed  in  the  same  proportions  id 
the  five  preceding  alums,  and  with  pure  alum,  to  which 
had  been  added  from  -^^fy^  to  tq^  <^  sulphate  of  iron. 

WooUen. 

30th  Experiment,  woad« 
31st  — — —    ditto. 

32d  ^ r    ditto* 

33(1  ; — . :   cochineah 

34th  ditto. 

35th  f  '-    dittos 

36tli 


Memfr  on  licmm  4fifif^*  ^f 

80th  Experiffient^  maddef, 
37th  ■  — r   ditto. 

Mt)} — r-T! — -    ditto, 

39th- ; kerinei« 

40th-: — ..!...    ^ittq. 
41st  -r— — .'■ ;  V     ditto. 

42d ..     prussiate  of  potash. 

^hread. 
^3d  Experiment,  woad. 

Coiion* 

44th  Experiment^  woad. 
45th  ■     ":,    madderr 

46th    >  $uma«. 

Calicoes. 

47th  Experiments  woad. 

43th madder. 

49th   ■     ■         *      sumacu 


:s» 

SOtli  Experiment,  woad. 
5  J  St —   cochineal. 

^?2d  J.  '.J  ..'■ — rr  /usteL 

iSilks. 

5Sd  Experiment,  woad. 
^4th  |:oQhineal. 

isth fusiet. 

^^th _'  '• '  '  ■      woad. 

57th  — ■  cochineal. 
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List  of  Patents for'Inventionsj  Jfc. 
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(Continued  from  Vol.  IX.  Page  ^4b.) 

JlVo09I.t  Va^ie,  of  jtbe  parish  of  St.  Mary ,- Rotherhitbe, 
io  ih$  (County  of  Surrey,-  Ciinl  Engineer ;  for  improve- 
mettftf  in  tbe^ihe^sures^  and  in  the  machinery  to  be  used 
|n  making  bricks  and  earthen-Ware,  and  also  improve* 
inents  in  tbe  carriages  for  removing  the  said  articles, 
Pated  Npvipinber  6,  11B06. 

Jame^  RoYsxqiJ,  of  Halifax,  in  tbe  county  of  York, 
Ccird-maker ;  for  an  irf^provement  on  the  system  of  card- 
inaking,  by  a  method  qf  cutting  teeth  fof,  carding  of 
wool  and  tow.     Dated  ^pyembpr  6,  1S06. 

John  William  Lloyd,  late  of  Brook-street,  Gros- 
venor-sqoare,  in  the  county  of  Middlesex,  but  now  of 
Bishop  Wearmquth,  in  th^  county  of  Durban),  Esquire  \ 
for  antirfriction  rollefs  or  wheels  to  assist  all  sortis  of  car- 
iriage-wfaeek.     Dated  NorenAer  2Q,  ^80^. 

Jame$  Henckell,  of- the  city  of  London,  Merchant  j 
for  certain  improvements  on  a  machine  for  dressing  coffee 
or  barley,  or  any  other  Corn,  grain,  pulse,  seed,  and 
berries.  Communicated  to  him  by  ^  certain  foreigne^. 
residing  abroad.     Datec)  Noveo^ber  20,  1806. 

William  NicHOLirOK,  of  Soho-square,  in  the  county 
«f  Middlesex,  Gentleman  ;  for  rarious  improvements  ir^ 
tbe  application  of  steam  to  useful  purpos^s^  $in4  in  the 
apparatus  required  to  th^  same. 
Dated  November  22,  1806. 
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specification  of  the  Patent  granted  to  Ei^warp  Hbard^ 
of  London  J  Chemist;  for  a  Discovery  of  certain  Means 
of  obtaining  infiammable  Gas  from  Pit^Coal  in  such  a 
State y  that  it  mm/  be  burned  without  producing  any  offeu^ 
ske  SmelL    Dated  June  12|  1806^ 

JL  O  all  to  whom  these  presents  shall  come,  &c* 
No\v  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Edwai'd  Heard  do  hereby  declare  that  my  said 
invention  is*  fully  described  and  ascertained  as  follows ; 
that  is  to  say  i  I  stratify  the  lime  with  the  coals  in  the 
retort  stove  or  other  close  vessel,  in  which  they  are 
placed  for  operation,  or  suffer  the  gas  when  produced  to 
pass  over  lime  previously  laid  in  an  iron  or  other  tube, 
or  any  other  shaped  vessel  adapted  to  the  purpose,  and 
expose  it  to  heat.  After  the  gas  has  been  conductfsd 
into  a  refrigeratory,  and  all  condensible  matter  is  deposited, 
it  is  then  suffered  to  enter  the  conveying  tubes,  and  burned 
in  the  usual  manner.  My  reason  for  employing  lime  for 
this  purpose  is,  that,  from  a  series  of  analytical  expe^-i- 
VoL.  X. — Second  Series.  IVl  fnents. 
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ments,  I  bav^  detected  the  pt'esence  of  sulphur  in  a  great 
Variety  of  the  coals  which  are  consumed  in  this  country ; 
and  as  I  consider  the  suffocating  offensive  stnell  so  per* 
ceptible  during  the  combustion  of  the  gas  obtained  in  the 
ordinary  way,  to  arise  from  the  products  of  that  combus- 
tion^  principally  the  salphureous  acid  gas  which  is  then 
genei^ated  ;  I  present  lime  in  substance  to  the  sulphur  as 
it  is  disengaged  by  heat  from  the  coals,  and  through 
their  mutual  affinity  arrest  it  in  its  progress,  and  form  a 
sulphuret  of  lime  or  hydro-sulphuret  depending  on  the  cir« 
cumstances  of  the  operation.  I  have  reason  to  conclude 
that  ady  of  the  fixed  alkalies  or  alkaline  earths,  such  as 
barytes,  strontiaii,  atid  other  similar  earths,  or  carbonate 
of  lime,  when  exposed  to  a  degree  of  temperature  suf&* 

'cient  to  drive  off  the  carbonic  acid  gas^^  might  be  substi- 
tuted for  lime ;  but  from  economical  motives  as  well  as 
constant  success  I  prefer  the  agency  of  lime.    It  must 

-therefore  be  clearly  understood  that  lime  in  substance  or 
a  dry  state,  the  fixed  alkalies  or  earths  possessing  alka** 
line  properties,  or  such  metals  or  their  oxyds  as  possess 
a  sufficiently  strong  affinity  with  sulphur  and  sulphurated 

.  hydrogen  as  to  answer  the  end  desired,  such  as  iron,  ti}an* 
ganese,  zinc,  copper,  lead,  &c»  when  mixed  with  thecoak, 
laid  on  their  surface,  or  put  into  separate  ve/ssels  through 
which  the  gas  is  made  to  pass,  are  calculated  in  a  greater 
or  less  degree  to  divest  the  gas  of  the  cause  of  the  bffen-" 
sive  smell ;  but  I  distinctly  state  that  I  have  always  found 

.  lime  (if  caustic  the  better)  stratified  with  coals  and 
exposed  to  beat,  the  most  economical  and  successful 
process, 

Jn  witness  whereof,  &c. 
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Specification  of  the  Patent  granted  to  Robert  Nbwman, 
of  Dartmouth  J  in  the  County  of  Deoon,  Ship  Builder; 
for  his  Improvement  in  the  Foxm^  Formationy  and  Con^ 
siructiony  of  Ships  and  other  Vessels  of  War,  and  of  Ships 
mid  other  Vessels  of  Commerce ;  and  of  Stoops ^  Barges ^ 
and  other  Vessels  any  other  wmfs  employed. 

Dated  September  6 1  1806, 

With  a  Plate. 

'  X  O  ^11  to  whom  these  presents  shall  come,  Ic^ 
Now  KNOW  YE,  that  I  the  said  Robert  Newman,  in  pur« 
snance  of  the  inteqtion  of  the  said  letters  patent,  and  in 
compliance  with  the  said  proviso  therein  contained,  do 
hereby  declare  and  make  known  that  mv  said  invention 
and  improvement  consists  in,  and  ei^tends  to,  the  follow- 
ing matters,  collectively  or  separately  taken  ; — Firft,  aa 
apparatus  or  helm  containing  two  rudders,  formed  and 
worked  in  the  direction  of  the  sides,  in  lieu  of  one  placed 
in  the  centre  line  of  the  vessel,  by  which  bodies  of  tho 
^reateft  rapacity  may  be  governed,  guided,  or  st^red^, 
wore  and  stayed  with  greater  certainty,  ease,  and  safety^ 
Secondly,  in  a  concave  or  hollow  form  of  side  and  bottom 
that  will  make  vessels  of  a  light  draught  of  water  keep  a 
better  wind,  carry  more  sail,  and  roll  less.  Thirdly,  in 
an  inverted  reduction  of  capacity  toward  the  stern,  com- 
^  moniy  called  the  run,  by  which  the  resistance  is  lessened, 
without  the  stability  or  power  of  carrying  sail  being  di-*^ 
minished  by  external  construction  ;  the  whole  of  which 
will,  from  the  following  description  and  annexed  draw- 
ings, be  readily  understood  and  easily  executed. 

Figs.  1 , 2,  and  3  (Plate  IV.)  represent  views  of  the  after^- 
part  of  a  Thames  barge  or  vessel  of  the  most  capacious 
iotfn  in  general  u^e,  with  an.  ordinary  rudder  R^  fixed,  in 

M2  the 


84        Patent  Jot  an  Impr&oemtnt  in  the  Formation 

the  ceptre  line  of  the  vessel ;  in  which  situation  it  requires 
a  magnitude  that  renders  it  both  incommodious  and  dan« 
gerousy  and  even  inadequate  to  its  purpose,  without  the 
lof^  of  all  that  capacity  contained  within  the  triangles 
Ac  B  fig.  1,  B  A  C  fig.  3,  and  B  D  C  fig.  2 ;  whereas, 
if  placed  at  B,  figs.'  2  and  3,  it  might  be  reduced  to  one 
half,  and  if  removed  to  C,  fig.  2,  to  one-fourth  part  of 
its  present  dimensions  with  increased  effect,  its  power 
being  npt  only  greater  by  projecting  into  more  active 
water,  and  meeting  the  current  in  its  undiverted  cour^, 
but  also  increased  by  its  relative  distance  fi^m  the  centre 
line  A  0>  fig.  2,  of  the  vessel's  progress ;  whereas,  a 
riidder  fixed  in  the  direction  of  the  line  A  0,"fig.  2,  acto. 
dnlyby  the  obliquity  of  its  opposing  surface  E  A,  fig*  3, 
or  when  placed  perpendicular  to  the  line  A  O,  fig.  2,  or 
direct  athwartsfaips,  tends  but  to  obstruct,  not  alter  the 
course  of  the  vessel.  Aabc  add  C,  fig.  2,  ftiew  the  rud- 
ders at  those  places  with  their  proportional  reductions,. 
and  exhibit  the  different  situations,  in  4vhtch  ihey  may 
be  fixed  for  convenience  in  particular  serviced. 

Fig.  3  represents  an  oblique  view  of  figs.  I  and  2,  with 
the  rudder  at  A,  fig.  2. 

Fig.  4,  represents  a  like  view  with  rudders  placed  at  B 
and  A,  figs.  ^  and  3,  respectively  5  with  the  triangle 
C  D  E,  fig.  3,  at  each  side  instead  of  the  centre. 

Fig,  5,  represents  the  sanie  view  with  the  rudders 
placed  at  C,  fig.  2  ;  the  extremity  of  the  breadth  without 
any  contraction  horizontally  or  vertically  of  the  vessel!s 
capacity.    ' 

The  manner  of  working  a  helm  of  this  detoription  must 
depend  much  on  the  nature,  size,  and  service  of  the 
vessel.  It  may  act  outwards  or  either  way,  be  without  or 
inclosed  within  the  stern  and  side,  above  or  below  the  deck, 
and  moved  by  one  wheel,  winch  or  other  engine  placed 

amidships 
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amidships  or  elsewhere,  and  connected  by  chains  or.  ropes  . 
in  the,  ordinary  )¥ay  with  a  short  iron,  lever  projecting,, 
from  each  rudder,  the  length  of  which  need  not  exceed  a 
sixth  part  of  the  tiller  required  for  the  common  rudder* 
In  this  manner  I  found  by  an  experiment  tried  on  a  tem- 
porary form  of  not  less  than  one  hundred  and  fifty  tons 
burtbea,  constructed  by  me  for  the  purpose  about  four 
years  since,  that  a  single  man  or  boy  could  not  only  steer 
with  the  greatest,  ease,  but  manage  at  the  satpe  time  the 
largest  sail  of  the  vessel,  in  an  open  and  rough  sea. 

Fig.  6,  represents  the  transverse  or  thwariship  .section 
ef  a  ve^el  whose  sides  and  bottom  are  an  inversion  of  the. 
ordinary  form,  cnrving  outwards,  and  extending  down 
to  a  level  with  the,  under-^part  of  her  keel,  opposing  by 
their  extent  and  shape  the  greatest  resistance  to  a  1^ 
course  with  less  tendency  ta  roll  or  i^pset,  and  present'., 
iog  at  the  sam^  time  a  stronger  surface  to  the  pressure  of 
trhecargo  or  weight  within  the  ship*    Resistance  to  leeway 
may  also  be  increased,  by  ribbing  or  indenting,  the  coat 
of  die  side  with  projecting  or  binding  planks,  that  obstruct- 
IB  a  side  direction,  only  while  they  strengthen  the  ,  vessel 
aod  protect  the  caulking,  see  figs.  7, 8  and  9. 
.  Figs.  10,  11  and  12  represent  fig.  6.  and  two  ordiimry 
forms  in  an  inclined  position,  or  that  situation  in  which 
vessels  are  most  impelled  to  leeward,  by  which  it  may  be 
seen  that  fig.  10  in  this  position  increases  its  draught  of 
.water  and  consequent  resistance  to  leeway  by  tlie  side 
descending  from  B  to  C,  in  addition  to  its  concave  surface. 
Fig.  11,  represents  an  ordinary  form  of  burthen  that 
neither  increases  or  decreases  its  draught  of  water  by  in- 
clination, l)ut  loses  the  effect  of  its  keel;  and  ,fig.  13 
shews  a  common  sharp  form,  whose  draught  of  water  de- 
creases from  A  to  D,  and  lessens  its  resistance  when  mQ$t 
required.     It  may'  also  he  seen  that,  did  their  draught  of 

water 
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water  eontfntie  the  same,  fig.  10  would,  moving'  in  the 
drfection  from  B  to  A,  meet  with  greater  resistance  than 
either  of  the  cfther  forms- 

tigs.  13,  Hand  15  exhibit  a  vessel,  whose,  sides  are 
either  perrpendicular  and  parallel  planes  or  concaves  from 
the  foremast  to  the  aftermast  extremity,  whose  borizontai 
siections  A  B  C  D,  fig.  14,  are  at  every  height  exteriorly 
atifce,  possessing  each  the  greatest  possible  e^epaiisiofi^ 
uttd  whose  capacity  abaft  is  internally  contracted  to  a 
form  resembling  a  swallow's  tail,  by  which  the  vessel  d&.  ^ 
rl^€»  the  accelerating  impulse  from  the  closing  volume  of 
water,  without  that  loss  of  stability  or  power  of  carrying 
«ail  inseparable  from  external  contraction,  the  stability 
of  a  vessel  not  depending  on  her  length  and  breadth  at 
fmt  particular  point,  but  on  the  aggregate  of  their  ex- 
tetfsioi)  $   and  an  ordinary  vessePs  stability  is  confined 
nearly  to  her  mWfships,  see  B,  fig,  16  ;  for,  were  the  fore 
and  after-part9  A  and  C,  di3engaged  from  B,  they  would 
be  mc^pable  of  maintaining  their  position,  as  must  appear 
from  a  vie^r  of  fig.  16,  the  horizontal  isection  of  in  ordi* 
itary  vessel;    The  greater  facility  too  with  which  ttm 
form,  fiig.  H,  must  move  to  leeward  is  also  apparent,  as 
well  a^  its  tendency  to  pitch  and  ascend  from  want  of  ex- 
jransfon  at  the  fore  and  aftermost  extremities.    The  form 
of  the  bow,  fig.    14,  may  be  contracted  to  the  dotted 
1'fnes  E  and  F,  though  I  do  not  conceive  the  angles  would 
retard  the  vessel's  progress,  the  power  acquired  by  them 
being  equal  to  the  resistance  they  would  meet.     The 
forms  which  are  here  given  are  confined  to  such  parts  of 
the  vesselas  are  below  the  lead  water-line,  being  limited 
to  the  active  or  immerged  substance,   and  capable  of 
being  executed  b}'  ordinary  modes  of  workmanship.     The 
form  above,  or  the  upper  works,   may  be  varied  and 
farshioned  at  discretlQn.     In  ^vitness  whereof,  &c. 
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specification  of  the  Patent  granted  to  William  CLhfK%M^ 
vfCeme  Abbas ^  in  the  County  of  Dorset ^  Clock^imk4r$ 
and  J osETH  Bugby,  qfYeffvil^  in  the  ComUy  of  Swa^* 
set.  Schoolmaster ;  for  Improveynents  in  a  Machim  f0r 
ginning  Hefnpy  flojt.  Tow,  and  fVpol, 

Pelted  June  19|  ISQQ, 

With  SL  Pbte, 

JL  O  all  to  whom  these  presents  shaO  cam€,  l^. 
Now  KNOW  YE,  that  we  the  s;aid  William  Clarke  jgLn4 
Joseph  Bugby,  in  compliance  with  the  said  proviso  m 
the  said  letters  pjatent  contained,  and  the  purport  jand  iru# 
intent  and  meaning  thereof,  and  of  his  Majesty's  s^id 
most  i^racious  intentions.,  do^  by  this  instrument  of  wfU 
ting  under  our  h^nds  and  seals  duly  execut^ed,  descriUe, 
flud  ascertain  the  nature  of  -our  said  new-invented  spiij, 
ning  machine^  and  the  numner  in  which  thie  spinning  i$ 
to  be  performed,  according  to  the  plan  or  drawing  ther Siof 
in  the  margin  of  these  presents^  in  manner  ^nd  form  fo.l* 
lowing ;  that  Is  to  say ; 

Fig.  1  ( PL  V.)  represents  an  oblique  view  of  the  front  of 
;i  frame  containing  ten  spindles  (but  frames  may  co^u^i^i 
an  indefinite  number  of  spindles).  A,  a  spindle  or  ^  bow 
p;Eissing  through  the  whole  frftme,  having  ten  boss^  pf 
brass  or  e^sit  irpn  tiiereon,  each  i^bouit  4  inches  diamet^^ 
jeach  boss  supplying  one  spindle ;  B,  ^  pinion  ^f  IQ  upo^ 
the  end  of  the  spindle  A,  connected  wijththe  wb^elC^ 
9f  80  teeth,  fixed  upon  the  end  of  a  small  iro^  spindl<» 
F,  covered  with  wood  and  extending  thrxiugh  <th^ 
w^bole  frame^  D,  a  slack  or  intermediate  pinion  of  »of 
^\'/.p  at  di^^re^ipn;  connected  with  ano^b^r  similar  pin^n^ 
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the  latter  connected  with  the  wheel  E  of  J  20  teeth,  whirfl 
is;,fixed  upon  en  iron  apindle  G,  of  about  an  inch  and  si 
half  diameter,  ;ind  extcndiog  through  the  whole  fraine ;  but 
4he  wheeU  BCD  aiKl  E  may  be  varied  in  their  numbers, 
to  increase  ox  diminish  the  draught  of  the  substance  ope- 
rated upon,  as. may  best  suit  its  quality,  or  the  ideas  of 
the  workman.     The  pinion  Bis  so  contrived  as  to  slip 
off  the  end  of  the  3pindl6  A  to  make  room  for  a  smaller 
or  larger  one  ;  by  means  whereof  a  larger  or  shorter 
thread  may  be  spun  from  the  same  sized  rovings.    aaaaa 
uaaaa represent  ten  roved  slivers  of  hemp,  flax,  tow, 
or  wool,  passing  between  the  iron  spindle  G  and  rol- 
,  lers  in  pairs  pressed  against  them  by  springs  or  weights  ; 
these  springs  or  weights  must  be  of  sufficient  force  to  hold 
.  back  the  slivers  or  rovings  so  securely,  that  they  may  only 
pass  on  with  the  movement  of  the  spindle  ;  these  pairs  of 
.  pressing  rollers  are  placed  behind  the  spindle.    The  use  of 

.  the  small  iron  spindle  F   covered  with  wood,  and  left 

,  rather  larger  than  the.  spindle  G  is,  with  pressure  of 
the  small  wood  roller,  made  up  in  pairs  hhlbl\  and  so 

.V  contrived  that  each  pair  may  roll  upon  two  slivers,  to  bring 
them  down  straight,  and  preserve  the  twist  which  they 
receive  in  the  roving  machine  till  the  slivers  leave  tliehi^ 

,  The  bosses  on  the  spindle  A  have  likewise  wood  rollers 
ill  pairs  pressed  against  them  by  springs  or  weights,  be* 
twe&n  which  the  drawn,  lengthened  or  extended  slivers 

,  pass  io  the  spindle,  the  rollers  having  each  a  tiri  conduc- 
,  . .  tor  marked  ccccccccc  c^  to  brin^ ' the  material  under 

,  operation  as  centrically  as  possible  between  the  wood 
rollers  and  the  bosses  ^  but  all  the  above-mentioned  part 

•  of  the  machine  is  so  similar  to  the  common  uprio-ht  frames 
for  spinning  flax,  ,that  a  person  conversant  with  them  will 

,  •  not  b^.at  a  lo^  tp  make  it  all.     H  is  a  wheel  of  wood  4 

;..  feet  diameter,  having  its  rim  about  2  inches  thick,  Math  a 

grove 
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frove  in  its  periphery,  for  a  small  cord  or  band.  In  its  centre 
is  a  nib  or  stock  of  wood  through  which  the  spindle  I. 
passes,  and  extends  into  its  frame  about  one-fourth  of  its 
length.     To  enable  the  person  that  turns  the  winch  K  to 
reach  all  the  spindles  at  work,  with  the  hand  that  is  not 
engaged  in  turning,  to  remove  any  obstacle  that  may 
arise  to  the  spindles  ;  the  arbor  or  spindle  of  the  wheel  I 
has  its  bearing  on  the  sides  of  the  frame  that  contains  it, 
marked  L  L  L  L  ;  this  frame  with  the  wheel  H,  the  ar- 
bor land  the  winch  K,  are  similar  to  that  part  of  a  machine 
called  a  mule  jenny ,  used  for  spinning  cotton ;  this  frame  is 
supported  in  a  horizontal  position  at  the  outer  end  by  two 
logs  marked  M  M,  and  a  screw  pin  which  pafTes  through 
the  front  upright  a  A,  fig.  2,  and  made  tight  with  the 
thumb  screw  a ;  the  screw  passes  through  a  groove  or  mor- 
tise at  the  end  of  the  wheel  frame,  to  enable  the  work- 
man to  adjust  the  wheels  N  and  O,  as  it  will  be  founj} 
necessary  to  change  the  wheel  N,  to  make  such  alteration 
in  the  twist  as  the  size  of  the  yarn  may  require,  or  as  the 
workman  may  think  proper.     P  and  Q  are  bevel  wheels 
of  equal  size,  the  former  fixed  upon  the  nib  or  stock  of  the 
wheel  H,  and   connected  with  Q,  upon  the  spindle  R, 
Uiking  round  with  it  the  wheel  N,  which  is  connected 
with  the  wheel  O.    Upon  the  bossed  i^pindle  or  arbor  A, 
idddd  d  ddddy  are  spindles  standing  in  a  carriage  of 
four  wheels,  similar  to  the  carriages  used  in  mule  jennies  for 
spinning  cotton,  having  at  each  of  them  dXdddddddddd 
a  convex  seat  of  wood  of  any   convenient  size,  not  less 
than  the  bottom  of  the  bobbins  or  quills  eeeeecetee^. 
these  bobbins  or  quills  are  about  six  inches  long,  and  an 
inch  and  a  quarter  diameter  at  the  bottom,  and  three 
quarters  of  an  inch  diameter  at  the  top ;  but  the  sizes  must 
be  varied  according  to  the  size  of  the  j^arn.    Perhaps  four 
or  five  variations  will  be  sufficient  to  spin  yarn  for  tarpo- 
lins  and  sail  cloth,  up  to  fine  yarn,  fit  for  good  dowlas 
Vol.  X. — Second  Series.  N  and 
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and  fine  tickings.  T  a  pulley,  over  which  a  band  ffdm  S 
runs  and  returns  to  draw  out  the  carriage  upon  the  feuF 
wheels  abore  described.  W  the  cylinder  which  drives 
the  spindles. 

Fig.  2,  exhibits  a  side  view.  A  the  wheel  mentioned 
above  in  fig.  1 ,  and  there  marked  H ;  B  the  winch  by 
which  it  is  turned  by  hand  ;  C  C  C  C  the  frame  wherein  it 
works ;  D  and  E  are  blocks  of  wood  in  each  side  of  said 
frame  ta raise  the  wheel,  so  that  the  winch  may  be  clear 
of  the  carriage  F  F,  and  apparatus  G  G  ;  the  two  end 
wheels  upon  the  carriage  containing  the  spindles  having 
two  more  corresponding  on  the  opposite  side  thereof. 
H,  a  groove  wheel  upon  the  end  of  a  cylinder,  whi«h 
drives  the  spindles,  and  stretches  through  the  carriage 
frame,  for  the  diameter  of  which  no  certain  rule  can  be 
laid  down,  as  it  depends  on  the  length  or  size  of  the  yam 
taken  into  account  with  the  other  parts  of  the  machinery. 
N  N  N  N  N  N  N,  a  small  band  passing  over  the  wheels 
A  K,  H  I  L  and  M,  by  which  the  groove  wheel  H  and 
its  cylinder  are  moved,  and  the  spindles  driven.  O  a 
trendle  shaft  represented  by  S  S  in  fig.  l ,  passing  through 
the  frame  or  part  thereof  at  the  option  of  the  workman, 
connected  with  a  tumbler  on  the  end  of  the  bossed  spindle 
or  arbor  A,  in  fig.  1,  by  a  small  band,  wound  five  or 
six  times  round  each  of  them,  and  passing  over  the  wood 
groove  wheelQ,  and  made  fast  to  the  back  of  the  carriage 
F  F ;  this  tumbler,  by  the  motion  of  A,  is,  at  the  re- 
turn of  the  carriage,  locked  to  the  wheel  R,  and  un- 
lt>cked  when  the  carriage  is  not  to  its  destined  place. 

The  carriage  is  drawn  in  by  the  weight  of  S  fastened 
to  a  cord,  which  passes  over  the  groove  wheel  T,  and  is 
connected  with  the  front  of  the  carriage,  U  the  wheel 
en  the  arbor  containing  the  holders  shewn  in  fig.  I. 
V  the  cylindrical  roller  on  a  stirt  fixed  therein,  and  rol- 
ling at  eveiy  return  of-  the  carriage  upon  the  plane  W 

and 
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and  X,  which  raises  and  falls  the  fallers  and  holders,  se  as 
to  distribute  the  yam  upon  the  bobbins  from  top  to  bol- 
toax ;  the  wheels  Y  Z,  A  2  and  B  2  are  the  same  wheek 
shewn  by  B,  C^  Dand  E,  in  fig.  1.  1,2,  &c.  spools  con- 
taining the  rovings. 

This  machinery  is  calculated  to  save  the  heavy  ex- 
pense of  currents  of  water,  erecting  spacious  buildings, 
water-works,  steam-engine,  &c.  and  to  spin  hemp, 
flax,  tow,  and  wool,  at  such  an  easy  expense,  as  to 
bring  it  within  the  reach  of  small  manufacturers,  and 
constructed  upon  such  safe  and  easy  principles,  that  no 
length  of  experience  will  be  necessary  to  enable  children 
to  work  the  same  ;  and  the  use  of  water,  steam,  &c;. 
thereby  rendered  unnecessary  and  to  occupy  so  little 
space,  that  the  machines  may  be  placed  in  small  rooms, 
out-buildings,  or  other  cheap  places.  To  effect  the 
above  purpose,  it  was  necessary  to  get  rid  of  the  lanier 
or  flyer  upon  the  spindle  used  in  the  old  machinery  for 
spinning  hemp  and  flax,  which  requires  a  power  in  pro'- 
portion  of  five  to  one,  and  to  surmount  the  difficulty  that 
arises  from  the  want  of  elasticity  in  these  substances.  This 
want  of  elasticity  in  the  substance  to  be  operated  upon  is 
compensated  and  provided  for  in  this  machinery;  and 
upon  this  compensation  and  provision,  effected  by  the 
various  means  hereinafter  mentioned,  the  return  of  the 
carriage  without  any  assistance  -  from  the  work  person, 
and  the  traverse  for  distributing  the  yarn  upon  the  bob* 
bins  or  quills,  lay  the  stress  of  our  patent.  The  most 
simple  mode  of  compensating  the  want  of  elasticity,  and 
which  we  recommend  in  preference  to  the  other,  is  that 
of  having  a  holder  of  large  wire  for  every  spindle  fixed  in 
an  arbor  or  shaft  that  extends  from  one  end  of  the  car- 
riage to  the  other.  ^ 

This  arboror  shaft,  with  the  holders,  may  be  considered 
as  an  enlarged  and  improved  substitute,  for  what  is  called 

N  2  a  fuller 
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a  faller  in  the  moll  jennies  for  spinning  cotton,  see  £g.  S* 
Let  A  represent  the  arbor  or  shaft  bbhb  b bbibby  the 
holders  fixed  therein  with  their  eliptical  eyes,  through 
each  of  which  a  thread  passes  from  the  bosses  on  the  ar- 
bor A,  in  fig.  1,  to  its  spindle.  B,  a  spindle,  which^ 
may  be  from  10  to  13  inches  long.  C,  the  whirle  wherein 
a  small  worsted  band  from  the  cylinder  H,  fig.  2,  works 
Ji,  a  convex  seat  upon  the  spindle,  whereon  the  concave 
bottom  of  the  bobbin  or  quill  £  rests.  F  a  piece  of  buf- 
falo skin  or  metal  screwed  or  nailed  to  the  rail  I,  having 
a  hole  in  it,  through-  which  the  spindle  passes,  and  by 
which  it  is  kept  steady  ;  G,  a  wire  bent  at  right  angle  at 
tf,  and  the  bent  part  driven  into  the  rail  A,  so  that  it 
may  be  removed  to  or  from  the  whirle  C,  and  by  the 
other  crook  b,  prevent  the  spindle  from  running  out  of 
its  step  H,  which  is  a  screw  of  brass  or  other  metal  pass« 
ing  through  the  rail  K.  The  wire  of  which  the  holder 
is  m^de,  after  forming;  the  eliptical  eye,  is  left  or  extended 
beyond  the  uppermost  part  at  Cy  that  the  yarn  may  be 
conveniently  slipped  in  when  occasion  may  require  it'; 
these  holders  for  each  thread  are  for  the  purposes  of  keep- 
ing the  yarn  in  a  state  nearly  vertical  over  the  tops  of 
the  spindles  where  the  carriage  which  contains  them  is 
coming  out,  and  being  released  from  that  situation  at  the 
beginning  of  the  carriages  return,  and  thrown  into  nearly 
a  horizontal  position,  so  as  to  bring  the  yarn  below  the 
tops  of  the  bobbins  or  quills  upon  the  spindles  ;  and  then 
being  curved  and  raised  again  by  the  wheel  U,  and  its 
cylindrical  roller  moving  upon  the  plane  WandX,  fig.  2. 
distributes  the  yarn  upon  the  bobbins  or  quills,  and  pre- 
vents it  from  corkling,  hinkling,  or  improperly  doub- 
ling or  twisting  together.  The  seats  upon  the  spindles  de- 
scribed by  D,  are  turned  convex,  and  the  bottoms  of  the 
bobbins  and  the  bottoms  of  the  quills  concave,  to  keep  the 
bobbins  or  quills  in  a  more  central  st^te  upon  the  seats. 

Tha 
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The  concavity  of  the  bobbins  or  quills  exceeding  the  con« 
Texity,  throws  the  weight  of  the  bobbins  or  quills  upon 
the  peripheries  or  extremities  of  their  seats,  and  insures 
the  rotary  motion  of  the  bobbins  or  quills  with  that  of  the 
spindles.     We  prefer  the  convex  and  concave  surfaces 
before  described ;  but  other  surfaces  vhXL  have  nearly  the 
same  effect,  if  so  contrived  (as  they  easily  may  be)  to  bear 
upon  the  peripheries  or  extremities  of  the  seats  as  well  as 
of  the  bobbins  or  quills.    The  hole  through  the  bobbin  or 
qiiill,  flg.  4,  is  rather  larger  than  the  spindle,  that  it  may 
not  be  obstructed  in  its  motion  round  the  spindle,  which 
motion  takes  place  at  every  return  of  the  carriage,  and  as 
often  as  any  thing  obstructs  the  coming  forward  of  the 
sliver  of  which  the  yarn  is  formed.     At  one  end   of  the 
arbor  whereon  the  holders  are  fixed  is  a  cojunterpoise  L, 
fig.  3,  having  a  socket,  and  made  fast.     The  arbor  by  a 
thumb-screw  m,  the  round  ball  at  the  top  being  lead  to 
counterbalance  ,the  holders.      This  counterpoise,  when 
tbe  holders  are  in  a  vertical  state,   declines   about  ten 
or  fifteen  degrees  towards  the  horizpn,    but  when  the 
holders  are  thrown  down,  and  under  the  government 
of  the  cylindrical  roller  V,  upon  the  wheel  U,  is  in  a  dif- 
ferent situation  j  but  the  roller  V  arriving  at  B  3,  fig.  2, 
on  the  return  of  the  carriage,  the  holders  are  precipitated  * 
to  a  height  where  the  counterpoise  overbalances  them, 
and  locks,  the  wheel  M,  fig.  3,  or  U,  in  fig.  2,  in  the 
ratchett  n,  where  it  remains  till  the  carriage  has  reached 
its  destined  place,  where  tlue  tail  of  the  catch  O  strikes 
against  a  pin  in  the  frame  C  C  C  C,  fig.  2,  and  releases 
it,  the  said  roller  then  resting  upon  the  plane  U  ^. — Our 
second  method  of  compensating  and  providing  for  the 
want  of  elasticity  in  hemp  and  flax,  which  is  part  of  our 
discovery,  is,  to  fix  a  round  bar  of  wood,  about  an  inch 
and  a  half  diameter,  the  whole  length  of  the  carriage^ 

about 
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aboqt  3  oi'  4  inches  above  the  tops  of  the  spindles,  so  that 
Ae  9ntes  surface  or  that  mM  the  work  person  may  be 
parpefidieBl^rly  or  nearly  so  ov^r  the  tops  of  the  spindles, 
tbe  iiNier  aide  baring  pieees  of  wood  or  n^etal  nailed  or 
otlierwise  fised  thereto,  leaving  only  small  spaces  be« 
tnjeen  each  for  the  yarn  to  pass  through ;  the,  use  of  these 
]Reces  is  to  prevent  the  threads  from  getting  together  and 
imaiigiingy  see  fig.  5.  AAAA»  represents  a  common 
ftUer  used  in  the  mule  jennies  for  spinning  cotton  with 
csoanterpotse.By  wheel  C,  with. its  cylindrical  roller  D, 
wkb  the  plane  W  and  X,  before  described  by  %.  1,  2« 
and  9*.  £E,  spindles  with  their  whirles,  convex  seats,  bob* 
liins  ur  quills;  with  tlieir  concave  bottoms,  F  F  F  F  F  F  F 
FFF  the  pieces  of  wood  or  metal,  nailed  or  otherwise 
£i$tened  to  the  round  bar  of  wood  to  prevent  the  threads 
geltiiig  together.  In  this  case  every  thing  applied  to  or 
wed  with  the  arbor,  containing  tbe  holders  abovemen^ 
tjioned,  may  be  applied  or  used.—- Our  third  method  of 
ccMnpensatii^  the  want  of  elasticity  in  hemp  and  flax^ 
wb|cb  vre  specify  also  a(s  a  part  of  our  contrivance,  in* 
Tention,  and  discovery,  is  by  means  of  fixing  each  spin-* 
die  in  a  smalt  frame  A  A,  fig.  6  ;  (,  a  step  of  brass  ;  C,  a 
comnM)n*made  spindle  witb  its  whirle  D  ;  E  and  F  two 
ftirts  of  iron  fixed  one  on  each  side  of  the  frame  A  A, 
equally  in  a  line  witli-  the  groove  in  the  whirl  D,  and 
moving  in  holes  in  two  checks  gg^  fastened  intp  the  rail 
H,  on  the  small  frame  A  A.  On  the  back  side  thereof, 
next  to  the  cylinder,  is  a  small  roller  moving  upon  two  pi- 
vots, so  planted,  that  when  the  spiiKlle  is  in  an  upright 
position,  the  band  from  the  cylinder  which  drives  it  may, 
run  just'  free  of  it,  and  as  the  spindle  frame  A  A,  is 
kept  to  the  rail  I,  by  a  tender  jjpring  made  of  wire,^ 
•  wound  round  a  pin  about  half  an  inch  diameter^  that  the 
ppiudle  may  yield  lo  the  yarn  in  all  cases  when  nece^^ary, 
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tlie  said  roller  is  to  prevent  the  band  which  drives  the 
spindle  out  of  the '  whirle,  when  the  spindle  leaves  ik» 
vertical  position. 

I^ig.  7,  a  side  view  of  the  little  fram^  in  fig.  6 ;  A,  the 
frame,  B  the  spindle,  C  the  whirle  therein,  D  the  end 
of  the  roller  and  one  of  its  supporters.  This  apparatus 
requires  the  faller  last-mentioned  and  described  by  fig.  5, 
with  its  appendages  for  laying  the  yarn  upon  the  spindles^ 
DO  seat  on  the  spindle  or  bobbin  in  this  case  being  wanted, 
«or  any  more  than  a  piece  of  paper  or  something  thin 
round  the  spindle,  to  enable  the  spinner  to  take  the  yam 
off  with  safety  and  care.  Our  fourth  and  last-mentioned 
mode  of  compensating  and  providing  for  the  want  of 
cksticity  in  hemp  and  flax,  and  prevent  breakages  and 
ether  accidents  from  any  tightness  in  the  yarn,  occa* 
Noned  by  any  obstruction  or  other  circumstance,  and 
which  is  part  of  our  invention  and  discovery  ;  is  by  driv-: 
ing  the  common  mule  spindle  with  a  slack  band  baving^ 
the  yarn  to  pass  over  the  holders  described  in  fig.  3,  or 
erer  the  round  bar  described  in  fig.  5,  with^  all  the  other 
apparatus  for  laying  the  yarn  upon  the  spindles,  &c. 
This  last  method  cannot  be. used  to  advantage  in  any  case, 
but  n^y  be  substituted  for  either  of  the  tbi*ee  methods 
described  above  for  spinning  yarn  for  saiUcloths,  sack- 
ings, tarpolins,  or  other  coarse  or  heavy  goods.  By 
spinning  wool  we  wish  to  be  understood,  that  the  ma- 
chinery above  specified  may  be  used  to  great  advantage 
in  spinning  long  wool  for  worsted;  and,  although  this 
machinery  is  peculiarly  adapted  to  manual  power  in  most 
cases,  yet  it  may  be  wrought  by  water,  steam,  or  any 
other  power,  and  for  coarse  and  heavy  goods  perhaps 
with  some  advantage ;  and  all  the  above  contrivance,  in* 
vention,  and  discoveries,  have  been  put  in  practice  by  us. 

In  witness  whereof,  &c. 

Specification 
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Spfcijkation  of  the  Patent  granted  to  Richard  Clarke,  qf 
Manor  Street,  in  the  Parish  of  Saint  Luke^s,  Chdsea^ 
in  the  County  of  Middlesex y  Paperhanging  Manufac^ 
turcr ;  and  Thomas  Fricker,  of  New  Bond-street,  in 
the  Parish  of  Saint  George,  Hanffoer-squarej  in  the 
County  of  Middlesex  J  Paperhanger ;  for  a  new  Mode  of 
decorating  the  Walts  of  JpartmentSy  in  Imitation  of  fine 
Cloth,  without  Jointy  Seam,  or  Shade,  by  Means  of 
cementing  of  Flock  on  Walls  of  Plaster,  Wood,  Linen, 
or  Paper. 

Dated  August  1 ,  1^06. 

_£  O  all  to  whom  these  presents  shall  come,  &c* 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Richard  Clarke  do  hereby  declare,  that  the 
said  invention  is  desciribed  and  performed  in  the  manner 
hereinafter  mentioned  ;  that  i&  to  say  :  the  said  invention 
is  a  method  of  decorating  the  walls  of  apartments,  m 
imitation  of  (ine  cloth  of  various  colours  and  mixtures  of 
colours,  on  the  walls  of  apartments  of  plaster^  wood,  linen, 
paper,  or  any  composition,  without  joint,  seam  or  shade,  ot 
the  appearance  of  any  joint,  seam  or  shade,  throughout 
the  whole  room  ;  and  is  performed  in  the  foUowins;  man- 
ner :  The  walls  are  first  prepared  for  the  reception  of  the 
flock  by   being  pumiced  smooth  and  even,    and  then 
washed  wholly  over  with  strong  size  and  suffered  to  dry, 
a  second  coat  of  size  is  then  put  on,  stained  with  the  colour 
of  which  the  flock  is  intended  to  be.     A  mixture  consist- 
ing of  one  part  of  the  mastic  or  composition  made  in  the 
manner  after  described,  and  three  parts  of  colour  the 
same  as  the  flock  intended,  ground  in  oil  well  boiled  to- 
gether,   must  then  be  put  on   the  walls  by  means  of 
brushes  over  the  second  coat  of  size,  which  should  be 
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perlbctly  dry,  very  amootfa,  and  even;  after  trhich  tbe 
flock  is  to  be  thr^wH  oa  whilst  the  latter  Composition  or 
mastic  is  wet,  by  means  of  an  apparatus,  consisting  of  a 
receiriag  box  to  bold  tbe  flock,  with  bellows  at  top  and 
bottom  on  one  side,  to  force  out  tbe  flock  through  a  hole 
in  the  centre  of  the  opposide  side  of  the  box,  and  al^o 
with  a  machine  similar  to  that  used  for  hair  powder  (ex* 
cept  that  the  aperture  at  the  small  end  is  open  instead 
of  having  gauze  or  wire  before  it)  to  be  used  occasionally, 
whereby  the  flock  is  attached  to  tbe  walls  in  every  par^ 
required,  care  being  taken  that  it  is  thrown  smooth  and 
equal  ia  all  p^rts ;  when  dry  it  bears  the  appearance  of 
fine  doth,  and  is  equally  close,  firm,  and  strong.  The 
mastic  or  composition  above-mentioned  is  made  in  the 
following  manner  :  to  one  gallon  of  linseed  oil,  and  ose 
gallon  of  spirits  of  turpentine^  add  one  pound  of  gum* 
anima ;  boil  them  well  together  until  of  the  consistency  of 
tar.  The  flock  is  composed  of  the  refuse  or  cuttings  of 
wodlen  cloth  or  of  cotton  or  silk,  previously  dyed  the 
colour  or  colours  desir^ed. 
In  wi^n^s  whereof,  &c» 
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which  possesses  the  pnncipal  characteristic  Properties  of 
Tannin  ;  with  soine  Remarks  on  Coal. 

By  Charles  Hatchett,  Esq,  F.  R.  S. 

(Concluded  from  Page  34.) 

§v. 

J.K  my  first  Paper  I  have  remarked,  that  I  suspected  the 

tanuin  of  the  peat  moors  to  have  been  produced  during 

the  imperfect  carbonization  of  the    original  vegetable 

Y«L.  X,— Seconp  Series.  O  sub- 
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sflbfitatices,  Whether  this  has  been  the  case,  or  wbe&er 
the  tannin  bat  at  times  be^n  afforded  by  he$th  and  other  y^ 
^etables  growing  npon  or  near  the  peat,  still  appears  to  sne 
to  be  uncertain  ;  but  whatever  may  be  the  origin,  I  never 
bare  yet  been  able  to  detect  any^  tanning  substatice'  in 
peat,  although  I  have  examined  a  considerable  nmpiber 
erf  varieties,  some  from  Berkshire,  and  Q^any  from  Lan^ 
cashfre,  which  were  obKgingly  sent  ^q  me  for  this  pur- 
pose by  n?y  friend  John  Walker,  Esq.  F.  |l,  S.  Mr. 
Jameson  •  has  also  made  the  same  observation  *,  so  that 
there  cannot  be  any  doubt  (whatever  th^  origin  of  the 
tanning  matter  may  have  been)  that  it  has  speedily  been 
e^rtracted  and  drained  from  the  substances  which  at  firs( 
dbntained  it. 

This  effept  is  a  natural  consequence  of  the  great  £a« 
piity  with  which  tannin  is  dissoIve4  by  water,  and  ex* 
tends- even  to  the  most  soli^  vegetf^le  boc|ies| ;  I$haUVr0 
give  an  example. 

'  lb  the  Philosophical  Tr9,nsact:iQns  for  1799)  Dr.  Correa 
de  Serra  has  given  an  account  of  a  submarine  forest  at 
Suttbn,  on  the  cpasl  of  Linpolnshire,  where  submerged 
vegetables  are  found  in  great  abundance,  including  trees 
pf  different  descriptions,  ^specially  birch,  fir,  and  oak. 
At  tl)|^  timef  \^hf  n  I  was  engaged  ii)  thps@  experiments  oq 
the  Bovey  qoal,  and  other  sqbstances  of  a  similar  nature, 
which  have  been  printed  in  the  PhilosopbipaJ  Transac- 
tions for  1804,  ^if^  Joseph  Banks  l^ad  the  goodness  to 
send  me  a  piece  of  the  o^ky  which  was  perfect  in  all  of 
its  vegetal|le  characters,  and  did  not  appear  to  have  suf- 
fered any  change,  excepting  tha^  it  was  harder,  and  of  a 
darker  colour  than  recent  oak  wood*  From  some  expe^ 
rime'nts  ^Irhich  I  thto  made,  I  fqund,  that  after  incinera^ 

P  An  Qutliue  of  l)ie.  Mineralogy  of  the  Shellan^  l^lfuulsj^  &o.  Svq. 
edition,  p.  174. 
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(ion  ii  afforded  potash,  similar  to  the  ret ent  wood  j  and 
contrary  to  substances  likd  the  Bovey  cfoal,  which  retaiH 
the '  vegetable  external  characters,  although  xolperfectlj^ 
converted  into  coal  *. 

In  the  coarse  of  my  experiments  on  tannoi,  I  reducefd 
about  an  ounce  of  this  submerged  oak  into  shavings^  and 
digested  them  in  wattir^  A  brown  decoction  was  formed, 
Whidh  with  muriate  of  tin  afforded  a  pale  brown  pre- 
cipitate ;  with  acetite  of  kad,  a  precipitate  of  a  deepeir 
bro^m  ;  with  sulphate  of  iron,  a  copious  brownish-black 
precipitate ;  but  with  solution  of  isinglass  dot  any  effedt 
was  produced. 

The  tannin  of  this  Oak  wood  had  therefore  either  been 
sepai!ated  by  solution,  oi*  had  been  decomposed  ;  so  th&t 
the  only  substance  which  remained  capable  of  being  dis* 
solved  by  water,  was  the  extractive  matter.  This  last, 
in  the  present  case.  Was  most  probably  the  original  et" 
tractive  matter  of  ihe  oak,  but  in  some  other  instances, 
(such,  for  exailnple,  as  that  which  was. found  in  the  alder 
leaves  contained  in  the  Iceland  schistus  f)*  I  am  mudi 
inclined  to  believe,  that  an  extractive  substance  of  secon- 
dary formation,  if  I  may  be  permitted  to  employ  such  a 
term,  is  produced  during  the  process  of  carborrizatiofi. 
If  a  substance,  therefdre,  so  compact  and  solid  as  oak 
timber  can  by  long  submersion  be  deprived  of  its  tannin, 
it  naturally  follows  that  the  same  effect  must  be  more 
speedily  produced  by  the  action  of  water  on  the  smaller 
vegetable  bodies,  which  present  an  extensive  surface, 
and  also  on  porous  and  bibulous  substances  such  as  peat. 

But  although  peat,  as  I  have  already  observed,  ddes  . 
not  contain  any  tannin,  yet  the  impeffect  carbonization 

•  Pbih  Trans,  fbr  !•(%  p.  Sgg. 
t  IM.  p.  $91. 
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which  it  has  undergone^  renders  it,  like  the  roasted  ligne:.- 

ous  bodies,  peculiarly  susceptible  of  being  converted  inta 

the  artificial  tanning  substance,  when  exposed  Xo  tbe  ac* 

lion  of  nitric  acid.    It  would  be  useless  ta  enter  into  a( 

detail  of  the  different  experiments  which  I  have  made 

upon  it^  as  they  were  similar  to  those  already  related ; 

and  I  shall  therefpre  only  here  state,  that  when  seven 

ounces  of  well-dried  peat  had  been  twice  moistened^  and 

digested  with  diluted  nitric  acid,  (to  the  amount  of  raw 

ther  more  than  two  ounces,)  and  subsequently  dried^  I 

obtained  by  water  a  solution  of  the  artificial  tanning  sub«. 

stance,  which,  when  evaporated  to  dryness,  weighed  two 

ounces.    I  am  convinced,  that  much  more  might  have 

been  obtained  from  the  residuum   of  the  peat,   bad  { 

thought  proper  to  have  repeated  the  operation  ;  a.nd  I  am 

also  certain,  that  less  nitric  acid  would  have  been  sufE- 

cient,  had  the  process  been  conducted  in  close  vessels^ 

and  with  other  economical  precautiotis,  which  at  that 

time  were  for  the  sake  of  expedition  and  convenienG0 

•mitted. 

§  VL 

It  has  been  generally  stated,  even  by  modern  cliemists^ 
that  the  acids  act  but  little,  if  at  all,  upon  resinous  sub- 
stances. ■  .  , 

The  contrary  has  however  been  proved,  not  only  in 
the  three  Papers  upon  the  present  subject,  but  also  in 
some  others  which  I  have  formerly  bad  the  honour  to  lay 
before  this  learned  Society. 

In  my  experiments  on  lac,  printed  in  tbe  Philosophical 
Transactions  for  1804,  p.  20&5  I  have  particularly  endea- 
voured to  shew,  bow  powerfully  the  acetic  acid  acts  upon 
resin,  gluten,  and  some  other  substances  ;  so  that  it  may 
justly  be  regarded  as  a  valuable  agent  in  the  ehenycat 
apaly^s  of  vegetable  bodies.    In  this  point  of  yiew^  k  i& 

as 
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as  a  solvent  to  be  the  more  highly  appreciated,  because 
it  appears  to  dissolve  the  resins^  &c«  without  affecting 
their  respective  qualities ;  and  thus  by  proper  precipitantSi 
these  suhstalices  may  be  separated  from  it  pure  and  tin*^ 
altered. 

I  am  induced  therefore  to  consider  acetic  acid  to  h%. 
the  true  acid  solvent  of  the  resinous  substances,  as  it  dis« 
solves  them  speedily,  without  producing  any  apparent 
^bsequent  change  in  their  natural  properties. 

Sulphuric  acid  also,  almost  immediately  dissolves  the 
resins,  balsams,  &c.  and  forms  transparent  brown  or  sdme* 
times  'crimson  solutions,  the  latter  colour  being  most 
commonly  characteristic  of  the  balsams; 

These  solutions,  however,  are  different  Arom  those 
made  in  the  acetic  acid,  by  not  being  permanent,  for, 
ixom  the  moment  when  the  solution  is  completed,  pro^ 
gressive  alterations  appear  to  be  produced  in  the  bedy 
which  is  dissolved ;  thus  turpentine  is  almost  immediately 
converted  into  resin,  then  into  the  third  variety  of  the  tan« 
ning  substance,  and  lastly  into  coal. 

Without  being  under  the  necessity  of  adducing  other 
examples,  we  may  therefore  state  sulphuric  acid  to  be  a 
solvent  of  the  resinous  substances,  but  which  continues 
afterwards  to  act  on  their  principles,  so  as  to  decompose 
them,  coal  being  the  ultimate  product. 

Nitric  acid,  4s  I  have  shewn  in  the  course  of  these 
Papers,  and  likewise  on  some  former  occasions,  dissolves 
the  resins,  but  the  progress  of  its  effects  seems  to  be  con* 
versely  that  of  sulphuric  acid  ;  in  the  latter  case,  solution 
precedes  decomposition ;  but  when  nitric  acid  is  em* 
ployed,  decomposition  to  a  certain  degree  precedes  solu* 
tion ;  for  it  at  first  converts  the  resins  into  a  pale  orange- 
coloured  brittle  porous  substance,  then  into  a  product, 
Wl^ich  apparently  possesses  the  intermediate  characters  of 

vegetable 
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fvgetable  extractive  matter  and  of  resins,  and  lastly^  ihii 
is  converted  into  the  first  variety  of  the  tanning  substance, 
beyond  which  I  hkre  not  been  able  to  effect  any  change. 

Aft  coal  therefore  appears  to  be  the  ukimate  efiect  pro-> 
duced  by  sulphuric  acid  upon  the  resinous  bodies,  so 
doeft  the  first  variety  of  the  tanning  substance  seem  to  be 
the  terminating  product  afiprded  by  the  same  wheEi  acted 
upon  by  nitric  acid«  This  effect  of  nitric  acid  has  been  al« 
ready  amply  discussed,  neither  does  i:t  appear  necessary 
diat  I  should  here  repeat  the  remarks  which  have  been 
made  on  some  of  the  simultaneous  products,  such  as  the 
iwgetable  acids ;  but  amongst  the  effects  produced  by 
sulphuric  acid,  the  eoal  which  is  formed  seems  to  merit. 

a 

0ome  attention. 

4  VII. 

After  the  tanning  substance  and  the  other  prodnots  haJt 
]been  obtained  from  the  rcMns,  balsams,  &t.  which  have* 
jieen  n^entioned  in  the  beginning  of  this  Paper,  the  foh 
lowing  proportions  of  coal  remained  *: 

Coal. 

100  grains  of  Copal        -         -  -  6t  grains^ 

■  '■  N             Mastich        -        -  -  e^ 
■■  ■  "■■     '    -  Balsam  of  Peru       *        -  64 

'^ Elemi        -  *  -  65 

■  *  "  > "  ■'  "■     TAramabac        -^  -  6il 

« 

— — —  Guiacum        -  -        -  5^ 

»■■  -■  V Gum  ammoniac  -        -  5S 

— —— — r-  Amber        -  ..          «  5$ 

—      ■   '  ■  Olive  oil        -  -        -  55 

*  Thft  v«igjht  of  4he  coal  obtained  from  each  of  the  above  mendoiiid 
•obtUnces,  was  estimated  after  the  complete  separatfon  of  every  other 
jnroduct,  and  after  the  moittUrc  had  beca  expelled  by  |i  red  heat^  ia 
dose,  vessels* 
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Balsapi  of  Tolti           ^ 

54graiitf^ 

Asa  fijetida         t 

9 

$1 

Wax 

■T 

50 

Bragoa's  biood        r 

1? 

4S 

Benzoin        r        - 

• 

46 

OHWnuKp        -        • 

* 

44 

Mynrh        -         - 

• 

40 

Aspbaltuin        !^ 

* 

4Q 

Gamboge 

- 

Si 

Elastic  bitumeo        ^ 

- 

91 

Gum  arable . 

i* 

29 

LiqucM-ice 

- 

M 

Manna        -        •r 

- 

2S 

Tragacanth 

- 

22 

Caoutchouc            • 

» 

12* 

The  coal  obtained  from  the  resinouB  bodies  by  oieaBft 
of  sulphuric  acid,  is  in  a  much  greater  proportion,  thaa 
when  equal  quantities  of  those  substances  are  exposed  to 
)umple  distillation. 

For,  (as  1  have  stated  in  my  first  Paper,)  100  grains  <^ 
common  resin  by  the  humid  process  affoitled  43  of  coal^ 
which  after  9,  red  hoat  still  weighed  30  grains* 

But  the  same  quantity  of  resin  by  distiHation,  only 
yielded  ^  of  a  grain  of  coal* 

100  grains  of  raasticb,  hy  the  first  method,  afforded  66 
grains  of  coal. 

100  grains  of  the  same  mastich  only  gave  4|  grains  of 
(soal  wbep  simply  distilled. 

.*  Caoutchouc  and  elastic  bitumen  were  on]y  superBcially  carbonised 
by  the  solphuric  acid,  so  tha(  the  proportion  of  coal  as  above  stated* 
IS  considerably  lest  than  that  which  in  icaiity  might  have  been  ob- 
taiaeA  from  them.  ' 

<  And 
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And  100  grains  of  amber,  when  treated  with  sulphuric 
acid,  yielded  56  grains  of  <;oa]. 

But  from  lOO  grains  of  the  same  amber  when  distilled, 
•nly  3t  grains  could  be  obtained. 

Many  other  examples  might  be  adduced,  but  these 
appear  to  be  suificient ;  and  I  must  here  observe,  that 
the  case  is  very  different  in  respect  to  the  gums,  for  tbe 
difference  between  the  proportions  of  coal  obtained  from 
them  by  the  hunrid  and  dry  ways  is  not  very  considerable, 
although  it  is  always  the  greatest  in  the  former  process, 
when  conducted  with  precautiou..  Moreover  it  is  to' be 
remarked,  that  in  either  process,  variations  in  the  quan« 
tity  of  coal  are  produced  by  difference  of  temperature^ 
by  the  figure  and  size  of  the  vessels,  and  many  other  cir* 
cuxnstances. 

But  it  is  not  only  in  the  proportion,  that  there  is  so 
great  a  difference  between  the  coal  obtained  from  the  re* 
if  nous  substances  by  the  humid  way  or  by  fire,  for  the 
quality  is  also  most  commonly  different ;  and  this  not 
only  applies  to  tbe  resins  but  also  to  ligneous  matter. 

The  coal  obtained  by  the  humid  process  from  many  of 
the  resins,  was  shining,  hard,  and  occasionally  iridescent. 
F^w  of  the  coals  obtained  from  the  same  bodies  by  fire 
had  any  of  these  properties.  The  coifnbustion  of  the  for- 
roei*  was  slow,  in  the  manner  of  some  of  the  mineral  coals, 
whilst  on  the  contrary  the  latter  were  speedily  consumed 
Kte  charcoal.  This  difference  I  was  at  first  inclined  to 
attribute  to  a  small  portion  of  the  acid  which  might  not 
havie  been  completely  separated  ;  and  I  therefore  pul* 
posely  made  some  experiments,  which  convinced  me  that 
this  was  not  the  case. 

Having  remarked  this  difference  in  the  coals  afforded 
by  the  resins,  I  was  desirous  to  make  som^  comparative 
experiments  on  wood ;  and  {ot^  this  purpose  I  selected  oak. 

1.  On 
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1.  On  4S0  grains  of  oak  sawdust  I  poured  two  ounces 
of  sulphuric  acid  diluted  with  six  ounces  of  water,  and 
placed  the  matrass  pn  a  sand^^bath,  where  it  remained 
fropi  the  beginning  of  last  June  to  the  end  of  September. 
During  this  time,  the  sand-bath  had  very  seldom  beea 
heated,  but  the  vessel  was  occasionally  shaken* 

At  the  end  of  the  period  above  mentioned,  six  ounCcr 
of  boiling  water  were  added,  and  the  whole  being  poured 
upon  a  filter,  was  repeatedly  washed,  and  was  afterwards 
dried  on  a  sand-bath  in  a  heat  not  much  exceeding  300\ 

The  saw^dust  appeared  to  be  reduced  to  a  granulated 
coal,  partly  pulverulent,  and  partly  clotted ;  the  whole 
weighed  210  grains. 

105  grains  of  this  coat  were  put  into  a  platina  crucible, 
and  were  exposed  to  a  red  heat  under  a  muffle.  At  the 
same  time,  an  equal  quantity  of  charcoal  made  from  the 
same  oak  sawdust  was  placed  in  another  vessel  by  the 
side  of  the  former. 

The  charcoal  was  speedily  consumed,  and  left  some 
brownish-white,  ashes,  which,  as  usual,  afforded  alkali, 
with  a  trace  of  a  sulphate,  which  was  probably  sulphate 
of  potash. 

On  the  contrary,  the  coal  formed  by  the  humid  way, 
burned  without  flame,  similar  to  the  Kilkenny  coal,  and 
others  which  do  not  contain  bitumen.  It  was  very  slovvljf 
consumed,  like  the  mineral  coals  above  mentioned,  and 
left  some  pale  red  ashes,  which  weighed  2  grains*  Thes^ 
ashes  did  not  yield  the  smallest  vestige  of  alkali ;  and  the 
only  saline  substance  which  could  be  obtained,  was  a  very 
small  portion  of  sulphate  of  potash,  which  did  not  amount 
to  more  than  j-  of  a  grain ;  and  it  is  probable,  that  had 
the  coal  been  more  copiously  washed,  even  this  small 
portion  of  the  neutral  salt  would  not  have  been  obtained. 

2.  At  the  time  when  the  preceding  experiment  was 
begun,  I  also  put  480  grains  of  the  oak  sawdust  into  ano- 
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ther  matrass,  and  having  added  four  ounces  of  common 
muri^ic  acid,  the  whole  ivds  suffered  to  remain  during 
the  period  which  has  been  mentioned. 

At  the  end  of  the  four  months,  the  remainder  of  the 
jtcid  was  for  the  greater  part  driven  off  by  heat  not  ex- 
ceeding 300"*.  The  sawdust  then  had  the  appearance  of 
a  brownish-black  mass,  on  which  about  a  pint  of  boiling 
distilled  water  was  poured  ;  the  whole  was  decanted  into, 
a  filter,  was  repeatedly  washed,  and  was  afterwards  dried 
without  heat.  The  sawdust  then  appeared,  as  I  have 
observed,  brownish-black,  and  was  pulverulent.  -It 
burned  with  some  flame^  emitted  still  a  slight  vegetable 
©dour,  and  was  reduced  to  ashes  much  sooner  than  the 
coal  formed  by  sulphuric  acid,  but  not  so  speedily  as  the 
OaK  charcoal.  The  ashes  had  an  ochraceous  appearance, 
and  were  almost  devoid  of  any  saline  substance,  except- 
ing a  very  slight  trace  of  muriate  of  potash. 

These  two  experiments  therefore  prove  : 

1st.  That  wood  may  by  sulphuric  acid  be  converted 
^nto  a  coal  which  in  its  properties  is  very  different  from 
charcoal,  although  prepared  from  the  same  sort  of  wood : 
and  that  the  coal  thus  formed  by  the  action  of  sulphuric 
acid,  resembles  by  its  mode  of  burning,  and  by  not  af- 
fording any  alkali  when  reduced  to  ashes,  those  mineral 
coals  which  are  devoid  of  bitumen. 

2dly.  That  wood  may  also  be  converted  into  a  sort  of 
coal  by  muriatic  acid,  but  in  this  case  some  of  the  vege- 
table characters  remain,  although,  like  the  former,  not 
any  alkali  can  be  obtained  from  the  ashes. 

§  VIIL 

Four  different  solutions  have  been  proposed  respectino- 
that  difficult  problem  in  the  natural  history  of  minerals, 
the  origin  and  formation  of  coal. 
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The  first  is,  that  pit-coal  is  an  earth  or  stone  chiefly  of 
the  argillaceous  genus,  penetrated  and  impregnated  with 
bitumen. 

But  Mr.  Kirwan  very  justly  remarks,  that  the  insuf- 
ficiency of  this  solution  is  demonstrated  by  Kilkenny  and 
other  coals  which  are  devoid  of  bitumen,  and  also  that 
the  quantity  of  earthy  or  stony  matter  in  the  moist  bitu!- 
minous  coals  bears  no  proportion  to  the  weight  of  them*. 

The  second  and  most  prevailing  opinion  is,  that  mine- 
ral coal  is  of  vegetable  origin,  that  the  vegetable  bodies 
have,  subsequent  to  their  being  buried  under  vast  strata 
of  earth,  been  mineralized  by  some  unknown  process,  of 
which  sulphuric  acid  has  probably  been  the  principal 
agent,  and  that,  by  means  of  this  acid,  the  oils  of  the  dif- 
ferent species  of  wood  have  been  converted  into  bitumen^ 
and  a  coaly  substance  has  been  formed. 

The  third  opinion  is  that  of  Arduino ;  who  conceives 
coal  to  be  entirely  of  marine  formation,  and  to  have  ori- 
ginated from  the  fat  and  unctuous  matter  of  the  numerous 
tribes  of  animals  that  inhabit  the  ocean. 

And  the  fourth  is  Mr.  Kirwan's  opinion,  who  considers 
coal  and  bitumen  to  have  beeq  derived  from  the  primor- 
dial chaotic  fluid  f . 

The  limits  of  this  Paper  will  not  permit  me  to  enter 
into  the  various  arguments  and  facts  which  have  b«en  ad- 
duced in  the  suppdjrt  of  these  different  opinions ;  but  the 
second,  or  that  which  regards  the  vegetable  substances  as 
the  principal  origin  of  coal,  seems  by  much  the  most  pro- 
bable, because  it  is  corroborated  by  the  greater  number 
of  geological  facts,  as  well  as  by  many  experimental  re- 
sults. Most  of  the  former  have,  however,  been  stated  in 
different  works,  and  1  shall  therefore  only  notice  a  few 


*  geological  Essays,  p.  3 1 6. 


t  Ibid.  p.  827. 
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of  the  latter  which  have  occurred  in  the  course  of  my  ex- 
periments. 

The  observations  of  Dr.  Correa  de  Serra  on  the  wood 
of  the  submarine  forest  at  Sutton,  on  the  coast  of  Lincoln- 
shire, together  with  many  similar  accounts  which  have 
been  published  in  the  Philosophical  Transactions^  and 
other  works,  demonstrate  in  the  most  satisfactory  manner, 
that  whether  vegetables  are  totally  or  partially  buried 
under  the  waves  or  under  the  earth,  they  are  not  merely 
by  such  means  converted  even  into  the  most  imperfect 
sort  of  cod  *.  Some  process  therefore  independent  of 
these  circumstances  must  have  taken  place,  in  order  that 
the  vegetable  substances,  such  as  ligneous  matter,  reshi, 
oil,  &c.  should  become  coal  and  bitumen. 

In  a  former  Paper  I  have  endeavoured  to  shew,  that 
these  changes  are  progressive,  and  having  noticed  the 
perfect  state  of  the  submerged  wood  at  Sutton  and  other 
places,  I  next  described  the  qualities  of  the  different  kinds 
of  Bovey  coal,  which  exhibit  a  series  of  gradual  changes 
from  bodies  which  retain  the  vegetable  structure  and  tex- 
ture,  although  imperfectly  qarbouized,  to  others  in  whichu 

♦  In  my  Paper,  **  On  the  Change  of  some  of  the  proximate  Princi- 
'*  pies  of  Vegetables  into  Bitumen/*  I  have  quoted  the  remarks  of 
.  Bergman,  Von  Troil,  and  othefii,  on  the  compressed  state  of  ih^ 
trunks  of  the  trees  ivhich  have  been  converted  into  surturbrand,  Bovey 
coal,  and  similar  substances.  The  same .  o'bserraiion  has  been  also 
made  by  Dr.  Correa  de  Serra  respecting  the  timber  of  the  submarine 
forest  at  Sntt on *;  and  this  is  the  more  remarkable,  as  the  submerged 
vegetables  dt  Sutton  do  not  exhibit  any  appearance  Of  carbonization. 

Dr.  Correa  says,  "  In  general  the  trunks,  branches,  and  ronis  of  the 
'*  decayed  trees,  were  comiderabiif  flattened ;  which  i«  a  ph^n^nenpn 
**  observed  in  the  surturbrand  or  fossil  wood  of  (celand,  and  which 
<*  Schcuchzer  remarked  also  in  the  fossil  wood  found  in  the  i|eighbour- 
«<  hoo<(  pf  the  lake  of  Jhun,  ij)  Swits^rland,-*  Phil.  Trans.  1799, 
p.  147. 
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almost  the  complete  characters  of  the  common  miaeral  or 
pit-coal  are  absolutely  established.  ' 

From  the  alder  leaves  in  the  schistus  from  Iceland,  I 
obtained  eictractive  vegetable  matter,  and  although  this 
was  not  afforded  by  the  varieties  of  Bovey  coal,  yet  these, 
as  well  as  the  alder  leaves,  and  also  a  coal  like  that  of 
3ovey,  found  in  Sussex,  at  Newick  Park,  (an  estate  be^ 
longing  to  Sir  Elijah  Impey,)  and  also  the  surturbrand  of 
Iceland,  yielded  some  resin,  which  at  Bovey  is  likewise 
found  in  distinct  masses,  intermixed  with  the  strata  of 
coal,  and  combined  with  asphaltum,  in  the  proportion  of 
about  41  parts  of  the  latter  with  55  of  resin  *. 

Now,  exclusively  of  the  other  vegetable  characters 
which  are  so  evident  in  many  of  the  varieties  of  Bovey 
coal,  of  the  Sussex  coal,  of  surturbrand,  &c.  &c.  tho« 
presence  of  resin  must  be  regarded  as  a  strong  fact ;  for 
this  substance  has  always  been  attributed  to  the  organized 
bodies,  particularly  to  those  of  the  vegetable  kingdom, 
and  I  do  not  know  of  any  instance,  previous  to  my  own 
experiments,  in  which  resin  had  been  discovered  as  con- 
stituting part  of  any  of  the  differetit  species  and  varieties 
o^coaL 

From  the  external  vegetable  characters  possessed  by  the 
Bovey  coal,  the  Sussex  coal,  the  surturbrand,  and  many 
others,  together  with  the  resin,  (allowed  to  be  exclusively 
a  vegetable  substance^  or  at  least  one  which  only  apper- 
tains to  the  organized  natural  bodies,)  there  cannot  be 
any  doubt,  that  such  coals  have  been  formed  from  ivood 
/^nd  other  substances  belonging  to  the  vegetable  kingdom. 

But  «ome  n>ineralogists  attempt  to  draw  a  line  of  sepa- 
ration between  the  coals  above  mentioned  and  the  others^ 
which  therefore  they  call  the  true  mineral  coals. 

*  Observations  on  (lie  Change  of  some  of  the  proximate  Principles 
pf  Yei^etabieft  into  Bitumen.    Phil.  Trans.  tS04«  p.  405. 
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This  opinion  may  in  some  degree  be.  refuted  even  from 
the  specimens  afforded  by  the  Bpvey  coal-pits,  where, 
as  I  have  observed,  a  regular  gradation  may  be  seen  from 
wood  which  is  but  very  imperfectly  carbonized,  to  the 
substance  called  stone  coal,  which  in  every  -  respect  ap« 
pears  to  be  imost  nearly  if  not  absolutely  similar  to  the 
$;ommon  pit-coals  *. 

It  may  however  be  objected,  that  siich  a  transition  is 
peculiar  to  this  and  similar  places,  and  that  the  pit-coal 
found  in  other  situations,  where  nothing  resembling  the 
Bovey  coal  can  be  discovered,  is  in  reality  of  a  different 
nature. 

But  this  objection  I  think  lyiay  be  anwered  by  the  re- 
sults of  thpsd  experiments  on  pit-coal,  Cannel  coal,  and 
asphaltum,  which  I  have  related  in  the  third  section  of 
this  Paper ;  for  when  these  were  subjected  to  the  action 
of  nitric  acid  not  too  long  continued,  it  was  found,  that 
the  acid  first  dissolved  the  principal  part  of  the  carbona- 
ceous matter,  and  if  then  the  process  was  stopped,  there 
remained  a  substance  in  a  proportion  corresponding  to 
that  of  the  bitumen  either  in  the  pit-coal,  or  principally 
forming  the  Cannel  coal  and  asphaltum,  which  although 
not  absolutely  in  the  state  of  resin,  was  however  in  a 
state  intermediate  betweetn  it  and  the  vegetable  extractive 
matter^ 

Moreover  I  have  stated,  that  under  similar  circun^stan- 
ces,  a  substance  possessing  in  a  great  measure  the  same 
properties,  may  be  obtained  from  the  known  vegetable 
resins  by  the  action  of  nitric  acid. 

When,  therefore,  these  facts  are  added  to  that  of  the 
natural  mixture  of  resin  and  asphaltum  which  is  found 
with  the  Bovey  coal,  we  to  all  appearance  have  almost 
positive  proof  that  the  pit-coals  are  of  vegetable  origiQ, 

*  Phil.  Trans.  1804,  ^p.  S98. 
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.  True  it  is  indeed,  tTiat  bituiheh  has  never  been  forined 
by  any  artificial  process  hitherto  devised,  from  the  resins 
or  other  vegetable  substances,  I  have  myself  attempted 
it  in  various  ways  without  success,  for  although  I  occa- 
sionally obtained  products  which  resembled  it  somewhat 
in  odour  when  burned,  and  other  properties,  yet  the  effects 
of  alcohol  or  water  always  proved  these  products  not  to  be 
bitumen. 

But  synthesis  of  natural  products,  although  required  ia 
strict  chemical  demonstration,  is  (as  we  have  but  too  often 
occasion  to  know)  seldom  to  be  attained,  especially  when 
operations  are  performed  on  bodies  whose  component 
parts  are  liable  to  an  infinite  series  of  variations  in  their  ^ 
proportions,  qualities,  and  mode  of  combination. 

Considering  therefore,  that  bitumen  and  resin  afford  by 
certain  operations  similar  products,  that  resin  and  bitu^ 
men  are  found  blended  together  by  nature,  and  that  this 
mixed  substance  accompanies  a  species  of  coal  which  in 
many  parts  still  exhibits. its  vegetable  origin,  whilst  in 
others  it  passes  into  pit-coal,  we  may  with  the  greatest 
probability  conclude,  that  bitumen  is  a  modification  of 
the  resinous  and  oily  parts  of  vegetables,  produced  by 
some  process  of  nature,  which  has  operated  by  slow  and 
gradual  means  on  immense  masses,  so  that  even  if  we 
were  acquainted  with  the  process,  Mfe  sliould  scarcely  be 
able  to  imitate  its  effects,  from  the  want  of  time,  and  de- 
ficiency in  the  bulk  of  materials. 

But,  although  bitumen  cannot  at  present  be  artificially 
formed  from  the  resinous  and  other  vegetable  substancea 
by  any  of  the  known  chemical  processes,  yet  there  is 
every  reason  to  believe,  that  tjie  agent  employed  by  na- 
ture in  the  formation  of  coal  and  bitumen  has  been  either 
muriatic  or  sulphuric  acid;  and  when  it  is  considered, 
that  common  salt  is  never  found  in  coalmines  except 
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wfaen  in  the  vicinity  of  salt  springs,  whilst  on  the  coo- 
tniry,  pyrites,  sulphate  of  iron,  and  alum,  most  com^ 
monly  are  present  *  i  these  facts,  together  with  the  sul-* 
phureous  odour  emitted  by  nlost  of  the  mineral  coals 
when  burned,  appear  strdngty  to  evince  the  agency  of 
(he  latter.  That  this  has  been  the  Cas^,  seems  also  to  be 
corroborated,  by  the  gr^eat  resemblance  which  (as  Kas 
been  previously  stated)  the  coals  formed  artificially  from 
many  vegetable  substances  bear  to  the  mineral  cuals^ 
especially  as  the  similarity  is  not  confined  to  external  cba« 
racters,  but  extends  to  other  properties. 

By  the  action  of  sulphuric  acid  on  vegetable  bodies,  a 
much  greater  portion  of  their  carbon  is  converted  into 
coal  than  when  the  same  are  subjected  to  the  effects 
of  fire. 

Several  examples  respecting  the  resins,  have  been  men-> 
tioned  in  the  seventh  section  of  this  paper,  and  the  re- 
sult of  the  expeHment  made  upon  oak  perfectly  accords 
with  them. 

M.  Proust,  in  the  course  of  some  comparative  expe- 
riments on  the  proportions  of  charcoal  afforded  by  dif- 
ferent kinds  of  wood,  obtained  20  per  cent,  from  green 
oak,  and  19  pei^  cent,  from  heart  of  oak  f . 

But  by  sulphuric  acid,  from  480  grains  of  oak,  I  ob» 
tained  210  grains,  or  about  45  per  cent,  of  coal,  which 
burned  not  like  the  charcoal  obtained  from  the  same 
wood,  but  like  many  of  the  mineral  coals ;  and  this  was 
also  observed  in  the  combustion  of  the  greater  part  of  the 
coals  obtained  by  the  humid  way  from  resinous  sub- 
stances. 

The  experiment  on  oak  also  appears  to  refute  another 
objection  to  the  vegetable  origin  of  pit-coal,  namely, 

*  Kiiwan  s  Geological  Essays,  p.  324. 

t  Journal  de  Physique,  1799>  ^omc  48,  p.  4(59. 

the 


1* 


,  ihe  principai  chitracteristtc  Properties  ^  Tannin.    113, 

tii0  It^  nbsenw  of  jth(d  alkalis,  ivhicfa  oiji  the  contrary, 
are  so  consuotly  obtained  ffooi  the  ligneous  parts  of  t^. 
getables  by  combustion  *.     But  t  have  shewn,  that  whe/i 
these  boa ies  ar€  carbomzea  in . the  humid  way  either  by* 
inuriatic  or  by  ^Iphurip  aCid,  not  any  alkali  can  be  ob« . 
tuned  frdui  the  ash^  of  coab  so  formed  ;  and  thiis  sdennii 
ab($  to  b^  a  farther  pfi'oof,  that  the  humid  way  has  been ' 
rftopfoyfea*  in  the  op^i^atiohs  of  nature  to  convert  tW 
above-mentioned  substances  into  pit-coal ;  for  supposing'' ' 
fire  to  have  been  the  agent,  it  does  not  appear  easy  tq^ 
conceive  how  tb0  alkali  could  have  been  destroyed  or 
Bdpacatedf. 

Every'  circumstance  seems  therefore  to  support  tb6 
O^fdioh'  of  those  who  consider  the  pit-coa(s  as  havihg*^ 
beefiformed  in  the  humid  way,  principafly  from  vege* 
table  bodies,,  and  most  probably  by  the  agency  of  suU 
phutio  acid;  and  allowing  that  animal  substances  may 
aJso  have  contributed  to  the  production  of  coal^  yet  tbiA 

*  kirwan*8  Geological  Essayi,  p.  dSO. 

.,t  Some  have  attempted  to  aecount  for  the  abseace  of  alkali  to  the 
BQvey.CK>al  and  com  (Don  .pit-coal^  by  supposing  that  the  vegetable  bo*, 
dies.  ((rc>m  which  these  have  been  formed)  were  previously  deprived  of 
alkali  by  simple. lixivjalion.  during  Uieir  immersion  in  water.  But  ill 
P9fi6  IS7  (p.  Sg.)  of  this  Paper,  I  hive  thewd  liiat  the  submerged  oak  o(. 
SuttpQ,  although'  deprived  of  its  tanmn,  still  retained  its  potash*  whidh, 
Certainly  would  not  have  been  the  case  if  the  latter  like  the  formeC 
Could  Itave  been- separated  from  the  wood 'by  mere  iolution^  Wheir 
wood  is  reduced  to  ashes,  the  alkali  !>ecomes  completely  denuded  by 
th^.  destmetion  of  tlie  woody  fibre,  and  consequetitly  may  be  ia:ime* 
diately  taken  up  by  water ;  but,, when  wood  is  converted  into  coal  tti 
the  humid  way  by  means  of  an  acid,  then  it  seems  to  me  that  twt) 
effects  take  place:  for  the  inlim.ite  combination  of  the  alkuli  with  tH| 
woody  fibre  becomes  in  a  great  measure  desljoyeJ  by  the  cf  rbobiiaiiptx 
qf^ the  latter,  whilst  a  simuhatieous  actipn  arises  in  the  afTniity  betweea 
the  acid  and  the  alkali ;  so  that  if  coal  has  bsen  formed  by  such, 
means,  the  alkali  most  have  been  separated  from  the  wodd  in  iht 
state  of  a  dissolved  neutral  salt. 

Vol.  X.— Sbcoijo  Series.  (^  would 
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would  not  militate  against  the  above-mentioned  opinioif^ 
as  the  effects  produced  upon  them  by  that  acid  would  irt- 
all  the  essential  points  be  perfectly  similar  ^4 

*  From  the  nature  of  the  experiments  which  have  been  rela,ted  in  • 
IhU  Pftper,  I  have  unavoidably  beefn  inditced  to  notice  concisely;  the  ' 
dtflferetlt  opinions  on  the  formation  of  cM  by  the  humid  i^j ;  but  I 
did*  not  intend  to  have  mentioned  any  of  those  whkk  have  been 
brought  forwaid  in  favour  uf  the  immediate  or  indirect  action  of  fire, 
as  I  only  wished  to  express  my  sentiments  respecting  tiie  most  prpbabl». 
of  the  former  opinions. 

Sihce»  however,  this  Paper  was  written  and  partly  read  before  the 
Royal  Society,  I  have  been  favoured  by  Sir  James  Hall,  with  a  copy  of 
bis  Piper>  intituled,  **  Account  of  a  Series  of  Ei^periments  shewing 
the  Effects  of  Compression  in  modifying  the  Action  of  Heat  ;*'  and  I  - 
ain  fully  of  opinion  that  the  scientific  world  has  not  for  a  long  time 
received  any  communication  of  ^more  importance,  of  io  which  mom 
accuracy,  ability,  and  perseverance  have  been  displayed  f.  The  eifecti  ' 
which  Sir  Jtames  Hall  has  produced  on  Carbonate  of  lime  by  heat  acting 
iTnder  compression,  certainly  removes  a  great  and  at  one  time  appa« 
rently  insurmountable  obstacle  to  the  Huttonian  or  Plutonian  theory  $ 
and  if  they  do  not  solve  the  grand  geological  problem*  they  mutt  eveo^ 
in  an  insulated  point  of  view,  be  allowed  to  have  opened  a  new  and 
unexplored  field  of  research  in  chemistry  as  well  as  in  geology. 

'  In  the  eighth  section  of  this  valuable  Paper,  the  author  has  given 
an  account  of  some  experiments  made  on  leather,  horn,  and  fir  saw* 
dost,  froni  which  he  obtained  coal  which  burned  with  flame,  and 
which  apparently  resembled  some  of  the  mineral  coals.  In  one  ease 
also,  he  obtained  a  substance,  which  in  external  characters  appeand' 
somewhat  similar  to  the  mixture  of  asphaltum  and  resin  fbund  at 
Bovey,  to  which  I  have  given  the  name  of  Resin-asphalttira.  Hiese 
experiments  Sir  James  Hall  intends  to  resume,  and  it  is  my  earnest 
wish  that  he  would  do  so ;  for  although  I  am  strongly  inclined  to  be* 
lieve  that  the  mineral  coals  have  generally,  if  not  always, sheen  formed 

by  some  humid  process,  yet  it  is  impossible  to  foresee  'the-  results 

which 

•f-  It  may  be  agreeable  to  many  of  our  readers  to  learn  that  a  very  con- 
cise but  good  abridgement  of  this  valuable  paper  has  been  ^inserted  in  the 
sixth  number  of  the  Retrospect  of  Philosophical,  &c.  Discoveries ;  and  that 
the  whole  of  the  extensive  original  has  been  introduced  by  Mr.  Nicholson 
in  the  late  numbers  ol  his  journal. 

An 
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*     • 

An  inquiry  into  thq  natjure  and  formation  of  coal  was  . 
my  first  object  when  I  discovered  the  artificial  tanning 
aubstance  ;  and  considering  the  importance  of  the  latter, 
it  will  not  appear  sujrprising,  that  it  should  iaipediately 
hare  engaged  the  principal  part  of  my  attention,  , 

In  addition  to  the  experiments  which  have  be^n  related 
in  the  three  Papers  upon  this  subject,  I  intended  to  have 
decomposed  the  different  varieties,  to  have  compared 
their  gases  and  other  products  with  those  of  the  natural 
substance  called  Tannin,  and  especially  to  have  endea- 
voured to  discover  more  economical  methods  of  obtaining 
the  artiiijcial  product  ;  for,  exclusive  of  speculative 
science,  this  appears  to  be  an  object  of  consequence,  not 
only  respecting  that  useful  and  valuablq  branch  of  ma- 
nufacture to  which  it  immediately  relates,  but  also  as  the 
means  of  preventing,  or  at  least  of  diminishing,  the  pre- 
mature destruction  of  timber  in  a  country,  where,  pn 
ac.coqnt  of  its  population,  as  woll  as  on  account  of  its 
maritime  position,  every  economy  in  such  an  article 
shonld  be  most  rigidly  observed. 

"But  for  the  present,  I  intend  to  relinquish  this  sul^ect 
to  such  as  may  consider  it  worthy  of  attention  ;  whilst, 
.as  I  have  already  stated,  I  entertain  very  sanguine  ex- 
pectations, that  eventually  it  wiH  prove  economically 
usefol ;  and  shoujd  any  be  inclined  to  pursue  the  inquiry, 
I  would  recommend  particular  at*tention  to  those  pro- 
<>esses  which  relate  to  the  roasted  ves^etable  substances, 
and  to  peat. 

Almost  any  refuse  vegetable  matter,  such  as  twigs, 
dted  leaves,  &c.  will  serve  for  the  former ;  whilst  the 
Utter,  as  I  have  shewn,  does  not  require  to  be  roasted, 

<  whleh  may  be  obtained  from  animal  and  vegetable  bodies  subjected  to 
.   the  eflFects  of  heat  modified  by  compTPS9ion«  as  the  principles  of  these 
bodies  may  be  acted -iipan«  and. may  be  made  to  le-act  on  each  other^  ' 
linder  cireomsiaaces  whicli  until  now  have  not  been  imagined, 

Q  2  ^nd 
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and  in  many^  especially  the  Northern  counties,  peat  j^fi 
found  in  ^i(ch  abundance,  that  but  a  small  proportional 
quantity  is  consumeii  m  the  only  useful  way  tq  which  It 
lias  hitherto  been  applied,  namely,  fueL 

'Before  I  conclude  this 'Paper  I  shall  also  observe,  that' 
the  experiments  \Yhich  have  been  descnbed,  inust  b^ 
reirarded  only  as  a  mere  sketch  of  that  which  may  hn^ 
performed y  whilst  the  facts  which  have  be^n  ascert9.in(elg[ 
respectihg  tiie  resins,  balsams,  gum  resins,  and  giiins^ , 
serve  to  prove,  that  much  may  be  expected  i^pm  regular 
chemical  examinations  or  these  boaies.  ^ut  such  inves* 
tisr^ition^j  in  order  that  science  may  truly  b^  promoted^ 
should  be  strictly  regular ;  that  fe,  they  should  not  bet 
taken  up  in  a  desultory  manner,  put  these  substances 
should  be  comparatively  an(jl  systematically  examined 
with  all  the  accuracy  which  can  be  employed  in  the  pre- 
sent state  of  chemical  knowledcre :  for  as  this  knowledge 
concerning:  the  composition  6i  organized  bodies  is  con- 
fessedly  very  imperfect,  I  am  persuaded,  that  like  other 
of  the  sciences,  chemistry  will  be  less  liable  to  error* 
when  guided  by  coqiparative  experiments  and  compara* 
rative  analyses. 


3! 
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Processes  for  preparing  (;heap  and  duraUe  Points  wiA  EiA 
Oil.  By  Mr.  Thomas  Yanheiiman,  of  Maiy4e*lUmc* 
street  y.  Gplieri^square* 

From  the  Transactions  of  the  Society  for  the  Eneou»  ' 
ragement  of  Arts,  Manufactures,  and  Commerce.     ' 


TVzer  Silver  Medal  and  Twenty  Guineas  werq.voi^  by  jfy 

Society  for  this  Cofuviunicatian. 

JlI  AVING  applied  a  great  portion  of  my  time^  fqr  ijp» 
veral  years  post,  to  discover  a  tnethpd  of  preparing  a 
cheap  and  durable  composition  for  the  defence  and  pre- 

servation 


Hiraik  Pwas  with  Eish-OS.  \yt 

ferraUon  of  all  works  exposed  to  the  inclemency  of  the 
weather,  I  have  now  the  satisfaction  of  laying  before  the 
^iety  for  Ae  Enconragement  of  Arts,  &c.  specimens  of 
fome  of  the  above  colours  ready  prepared  foi*  use,  whicli 
will,  I  flatter  myself,  be  found  superior  to  all  others  for 
cheapness  and  durability,  equal  to  any  in  beauty,  and 
not  subject  to  blister  or  peel  off  by  the  sun. 

The  v^icle  jp^f^  ^e  f^  fyr  the  $fa^  JiMpts  is  fish<i^ilj^ 
the  preparation  of  which  is  so  simple,  that  when  knowji, 
gentlemen  yAko  have  large  concerns  to  paint,  may  have 
this  composition  of  any  colour  manufactured,  and  laid  on 
by  their  labourer^.  I  have  sent  a  bottle  of  the  prepared 
«nl;  also  a  number  of  patterns  of  various  colours.  The 
highest  price  of  any  does  not  exceed  Zd.  per  pound,  and 
many  of  them  so  low  as  ^  in  ft.  state  fit  for  use.  I  have 
likewise  sent  a  pot  of  white*lead  which  has  been  ground 
with  prepared  fish-oil ;  and  which,  when  thinned  with 
linseed^oil,  surpasses  any  white  hitherto  made  use  for  re- 
sisting all  weathers,  and  retalining  its  whiteness. 

•    •  •  •  V 

fp  refinf  one  T09  qf  Cod^  Whale,  or  Seal  OUyfqpr 
JPainihigj^  with  ifie  Cast  ai^^nditig  ii. 


A  '     «         m         • 


On^^  of  fish-oil|  or  252  gallons 
S2/^lons  of  yinegar,  at  2^.  per  gallon  *  t 
I2lbs.  litharge,  at  Sd»  per  lb. .  -  •  -  *  <-  * 
l^lhs.  white  coppery,  at  Sd.  ditto  -  -  - 
1^  gallons  of  linseed-oil,  at  4^/  6d»  per  gallon 
%  gallons  of  spirit  of  turpentine,  at  8^.  ditto 


4* 

S. 

d. 

36 

6 

0 

3 

4 

0 

0 

5 

0 

0 

6 

0 

1 

2 

14 

0 

0 

16 

0 

^.43     5     0 
252  gallons  of  fish-oil,  — -^i-,*-.,— 

VI  ditto   '      linseed-oil, 

^  d{|to         spirits  of  turpentiii^,  ^ 

4)2  ditto         rinegar, 


298  cations,  worth  4^.  €(/•  j^er  gallon* 


Whicli 
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»        ■ 


Which  produces      «    «    61     1  .  O^ 
Peduct  the  expense      •    43    5    O 


£.7A  \%    O  profit. 


*-«(. 


77i  prepare  the  Vinegar  for  the  OU^ 

Into  a  cask  which  will  contain  about  forty  gallons,  pqt 
thirty'two  gallons  of  good  common  yin^^ ;  add  to  ttus 
twelve  pounds  of  litharge  and  twelve  pounds  of  white  * 
copperas  in  powder ;  biuig  up  the  vessel,  and  shake  and 
toll  it  well  twice  a  day  for  a  week,  when  it  will  be  fit  to 
put  into  a  ton  of  whale,  pod,  or  seal  oil;  (but  th^ 
Southern  whale  oil  is  to  be  preferred,  on  account  of  its 
gcTod  colour,  and  little  or  no  smell)  \  shake  and  mix  all 
together,  when  it  may  settle  until  the  next  day;  then 
pour  off  the  clear,  which  will  be  about  seven-eighths  of 
'the  whole.  To  this  clear  part  add  twelve  gallons  of 
linseed-^il  and  two  gallons  of  spirits  of  turpentine  $  sBsd^e 
them  well  together,  and  after  the  whole  has  settled  two 
or  three  days  it  will  be  fit  to  grind  white-lead  and  al) 
filie  colours  in  \  and  when  ground,  cannot  be  distin- 
guished from  those  ground  in  linseed-oil,  unless  by  the 
«(Uperiority  of  its  colour. 

If  the  oil  is  wanted  only  for  coarse  purposes,  the  liny 
seed-oil  and  oil  of  turpentine  may  be  added  at  the  same 
time  that  the  prepared  vinegar  is  put  in  ;  and,  after 
being  wdl  shaken  up,  is  fit  for  immediate  use  without 
being  sufiered  to  settle. 
,  The  vinegar  is  to  dissolve  the  litharge,  and  the  cop- 
peras accelerates  the  .dis^iution,  and  streogthens  the 
drying  quality.  ,^     ^ 

The  residue,  or  bottom,  when  settled,  by  the  addition 
of  \\^\t  its  quantity  of  fresh  lime-water,  forms  an  excel- 
lent 
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lent  oil  for  mixing  with  all  the  coarse  paints  for  pr6« 
seiring  outside  woHl. 

Note.  All  colours  ground  in  the  above  oil,  and  used 
fbr  inside  work,  must  be  thinned  with  linseed-oil  and  oil 
of  turpentine. 

%*  The  oil  mixed  widi  lime-water  I  eall  incorporated 
ml. 

The  Method  of  Preparing  j  and  the  Expense  qf  the  mrioue 

Impenetrable  Paints^ 

first.  —  Subdued  Green. 
I  ,  iS.    e^  is 

,.  Fjrash  linse-water,!  6  gallons  <•  •  *  *  o  O  3 
Eoad-dirt  finely  sifted,  12- pounds  •-  *  O  1  O 
Whiting,  112  ditto  ^•-,..-.024 
Bhie-black,  30  ditto  •.*-'-r'...o2i^ 
Wet  blue,  20  ditto  ---^-•^OWO 
Residue  of  the  oil,  3  gallons  -  -  -  .  q  u  O 
Yellow  ochre  in  po^yder,  24  pounds  ^    *    P    2    O 


^.14     1 


I    <      ,  m^-mmamm 


This  composition  will  weigh  368  pounds,  which  i$ 
scarce  one  penny  per  pound.  To  render  the  above  pain^ 
fit  for  use,  to  every  eight  pounds  add  one  quart  of  the 
incorporated  oil  and  one  quart  of  linseed  oil,  and  it  wili 
he  found  a  paint  with  every  requisite  quality,  both  at 
beauty,  durability,  and  cheapness,  and  this  state  of  pris# 
p^ration  does  not  exceed  2\d.  per  pound  >  whereas  tb^ 
coal  tar  of  the  same  colour  is  6</. 

The  Method  offhixing  the  Ingredients  for  the  Suhduei 

Green, 

First,  pour  six  gallons  of  lime-tvater  into  a  l.ar^e  tub^ 
then  throw  in  U  2  pounds  of  whiting ;  stir  it  round  well 

witk 


tw 
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tritlni  stirrer,  let  it  settle  for  about  aii  hour,  and  stir  it 

{■gain*    Now  you  may  put  in  the  112  pounds  of  road^ 

dirt;  mix  it  wdl,  then  add  the  blue-black,  after  ^vbichr 

ttie  yeliow-ochre,  and  when  all  is  tolerably  blended^  tak« 

it  out  of  the  tub)  and  put  it  on  a  large  board  or  pla^orm, 

and  with  a  labourer's  shorel  mix  and  inr^rk  it  about  ss 

they  do  mortar.    Now  add  the  Wet  blue,  which  must  be 

prfetidasfjh  gibUffet'  lit  the '  i^cbrpbf atSd 'oti  \ki1t  wlfi  tAi' 

grind  bt  mix  withan^ othi^ oSt).    Xl^en  this  is, added 

to  the  mass,  you  may*  begin  to  thin  it  with  the  incorpo* 

rated  oil  in  the  proportion  of  one  quart  to  every  eight 

pounds,  'and  then  the  linseed^oil  in  didisamr  pr^iMftion^ 

afid  it  is  ready  to  put  into- casks'  foir  iivi; ' 

» 

Lead  CoiaurJ 


-    -    0     i'  » 


WbtUng,  llgpotrnds  -  - 
Blufcr-black-,  5  ditto '  -  -  - 
Lead  ground  irt'bif,  28  tlitto*  - 
ftoad-dirt,  S6  ditto  ..«-•-  o 
Lin^^wiater,  B  gallons  -  -  -  -  o 
KesTdue  of  the  oil,  2|  ditto  ^    .    *    o 


a^  2 


4 


/\ 


0  14 


0 
0 
5 


0 
6 

6 
0 
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4ki^rfkMrt«f^W> 


To  the  above  add^two^gallons  of 'tbij'iiicoi^bratiBd'*oi1i^ 
and  twb  gaMiws'bf  lirti^ed-oirto  thih  it'for  usfe,=aiid'lt  will^ 

Note;  The*Iiltj«2ltdtfef,  whitirt^y  roa«^ailf,  and  bliife* 
Wack,  must  be  first  mixed  HogetHei^/  then  add  tlf^gWund 
lead,  first  blending  it  with  two  gallons  and^a  h^*  of'  the 
prepared  fish^oil;  after  which  thin  the  whole  with  the 
two  gallons  of  liuseed^oil  and  two  gallons  of  incorporated 
ofi\  arfdl  it  wiirbe  fit  for  use.  For' garden-doors,  and 
Otfi&Vi&IC'liable  "to  Win  constant  tise,^  a  little  spirits  of 

^    turpentine 


» 


turpentine  may  be  add^d  (p  the  paint  whilst  laying  on, 
jrliicb  will  have  the  desired  effect. 

Bright  Green. 

112  lbs.  yellow  ochre  in  powder,  at  2rf.  per  lb.    0  IS     8 
168  ditto  road-dust  ---------Oil} 

112  ditto  wet  blue,  at  6rf.  p^r  lb.     -     -     -     -     2  16     0 

■.  *  •  « 

10  ditto  blue-black,  at  3rf.  ditto      -     -     -     -     o     2     6 

6  gallons  of  lime  water       ------    o    0     6 

4  ditto  fish -oil  prepared      -    -     -    -     -    -    012.0 

■   7f  ditto  incorporated  oil       ------0  15     0 

'  1i  ditto  linseed-oil,  at  4^.  6(1.  per  gallon    -    2    8    9 


m^i-mm 


592  lbs.  weight.  £>1  \S     1 


— 


T^ijis  excellent  brigljt  green  does  jipt  exceeij  three 
pjenc^  fi^thing  per  pound  ready  to  lay  op,  ^nd  the  in- 
ventor challenges  any  colour-man  or  painter,  to  pfoduc^ 
a  green  equal  to  it  for  eighteen  pence. 

After  painting,  the  colour  left  in  the  po.t  may  be  co- 
vered with  water  to  prevent  it  from  skinning,  and  the 
brush^s^  as  usual,  should  be  cleai>^d  wi^h  the  pafilting 
)tnife,  and  kept  under  water. 

A  brighter  gre^n  may  be  forme4  by  omitting  the  blue- 
black ;  and 

A  lighter  green  rnay  be  ii9a,de  by  the  siddition  of  ten 
pounds  of  gvcM^ncl  white-le^d. 

A  variety  of  g^eeqs  m^y  be  obtained,  by  vgarying  th^ 
jprpportions  of  t^e  blue  and  yellpw. 

Observe  that  the  wet  blue  must  be  ground  with  l;he  jnj- 
corporated,  oil,  prepa^ratory  to  its  being  mixed  with  the 
inass. 

•    a 

...  * 

VpL.  X. — Second  Series,  R  Ston^ 
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Stone  Colour. 

Lime-water,  4  gallons  rrrT-^r-OO^t 
Whiting,  112  pounds  -.--•----024 

White-lead  ground,  28  pounds,  at  6d.  perlh>    0  14     0 
Road-dust,  56  pounds  --------006 

Prepared  fish^'oil,  2  gallons    ------0    60 

incorporated  oil,  3  J  gallons   ------07     0 

JLinseed-oii,  Si  ditto     -----..--015     9 

Weighs  293  pounds.  $£.2    5  11 


»      — — — ^ 


The  above  stonQ  colour j^  fit  for  use,  is  not  two  pence 

per  pound. 

firown  Re4* 

«g.    s.   d^ 

Lime-water,  8  gallons   --------00$ 

Spanish  brown,  112  lbs.      ^--...-loo 

Itoad-dust,  224lbs.    ---------020 

4  gallons  of  iish-oU  -r----.---*0  12    0 

4  ditto  incorporated  oil      ---...^0^0 

4  ditto  linseed-oil     •--^-•»-^-0180 


••—»■■—»• 


Weighs  501  pounds.  rf.  2    0    8* 


f  ■■^' 


This  most  excellent  paint  is  Scarcely  one  penny  pfr 
pound. 

The  Spanish  brown  must  be  in  powder. 

A  good  chocolate  colour  is  made  by  the  addition  of 
blue-black  in  powder  or  lamp-black,  till  the  colour  is  to 
your  mind ;  and  a  lighter  brown  may  be  formed  by  ad^ 
'ding  ground  white-lead. 

Note.  By  ground  lead  is  meant  white-lead  ground  in 

oil. 

*  The  sum  C9M  up  is  erroDjcoos* 

Yellow 
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Yelidw  is  pref^ared  witb  yellaw  ocbre  ia  powder^  ia^ 
the  same  proportion  as  the  Spanish  browti^ 

Black  is  abo  prepared  in  thei  same  propottioo^  usbg 
lamp-black  or  blue-black. 

'to  whiUn  ttnseeeUdiL 

« 

^ake  any  quantity  of  linseed-oil,  and  to  every  gallop 
add  two  ounces  of  litharge  -,  shake  it  up  every  day  tot 
fourteen  days,  then  let  it  settle  a  day  or  tw6 ;  pout*  off 
the  clear  into  shalldw  pans^  the  same  as  dripping-^ns, 
first  putting  half  a  pint  of  spirits  of  turpentine  to  eacih 
gallon.  Place  it  in  the  sun,  and  in  three  days  it  will  be 
as  white  as  nuT-6iL 

This  oil,  before  it  is  bleached,  and  withbut  the  tur- 
pentine, is  far  superior  to  the  best  bbiled  oil^  there  being 
no  waste  oi"  offensiye  smelL 

From  experiments  made,  it  appears  that  fine  sand  will 
not  answer  the  purposes  of  road-dirt  in  painting,  and 
that  this  dry  dirt  or  dust  collected  in  highways  much 
travelled  by  horses  and  carriages,  and  afterwards  finely 

* 

sifted,  is  the  article  recommended,-  as  possessing  the  prc^ 
penies  required^ 

I  beg  leave  here  io  subjoin  a  receipt  for  a  ccnistaiit 
white  for  the  inside  painting  df  houses ;  which  paint, 
though  not  divested  of  smell  in  the  operation,  will  be- 
come  dry  in  fdur  hours^  and  all  snbell  gorie  in  that  time. 

irhite  Paint. 

Tb  one  gallon  of  spirits  of  turpentine^,  add  ttvo  pounds 
of  frankincense,  lei  it  ummer  c^er  a  clear  fire  until  dis« 
solved ;  strain  it,  and  bottle  it  for  use.  To  one  gallon  of 
my  bleached  linseed-oil,  adid  otie  quart  of  the  above, 

H  2  shake 
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slake  them  well  togetlwer,  and  bottte  it  ii|s6.  Let  eny 
quantity  of  tvbit©4eafd  be  gfbotid  With-^pitils  of  'tUi^yWi- 
tNe  Very  ifi-A^,  theft  add  a  feafedetit  pot*li<irn<if  the  Jast 
mixture  to  it,  until  you  find  it  At  W  IftVitt^  6h.  BF  in 
ivorking  it  grows  thick,  it.  ipust  be  thianed  with  spirits  of 
turpentine. — It  is  a  flat  or  dead  white. 


{, 


The  •  foUowitig  letter  wiaw  lEECeived  by  Mr*  VanlicAtiiafi 
.from.  Mr*  HilJ,  of  West  iLavant,  Suisexy. ^Builder  and 
Surveyor,  to  the  Diikeof  itidbaioiid. 

^    -       Sir, 

I  have  just  received  your  letter,  dated  the  5th  instant, 

and  am  happy  to  find  that  your  oil  and  colour  business 

^o  well  stai;icls  the  test  of  others,  as  well  as  that  of  myself. 

The  fish-oil  composition  you  made  use  of,  in  all  the 

painting  you  have  done  at  Earl's  Court,  Kensington,  for 

his  Grace  the  Duke  of  Richmond,  under  my  superin- 

tendance,  in  1802-3,  was  fully  eqtial,  if  ifiOt  stipefior,  to 

any  painting  ddne  in  the  usual  \vay  with  linseed-oil, 

white-lead,  &c.    I  have  also  the  highest  opihibti  6f  your 

"tcbarse  c'otn'position  und  feh-oil  you  m'ade  use  of  on.  the 

out-buildings,  fences,  &c.  on  the  above  premises  ;  the 

great  body,  and  hard  surface  it  holds  out,  must  be  of  the 

'greaitest  j5re$ervatidn  to  all  tioibers  and  fences  exposed  to 

open  air  ^nd  ill  weathers.    It  must  also  be  of  the  greatest 

service  on  plastered  stucco,  external  walls,  &c. 

If  iahy  farther  attestation  from  me,  relative  to  the  busi- 
ness you  did  at  the  above  piremises,  can  be  of  any  ser- 
.  vice  to  you,  you  will  command. 

Sir,  your  obedient  servant, 

W.  HILL. 

MetJiod 


(     145    ) 

Mtthad  of  cleansing  Silky  WmBen,  and  Coiton  Gdois, 
wiik&ia  Dmnage  to  ihe  Tetcturt  cr  CoUmsr^ 

B;^  Mrs,  Anke  Morris,  of  Union-street ^  near  the  Mid* 

dlesex  Hospital. 

¥rom  tbc  TuAiifskCTlONs  of  the  Soctety  for  the  Encon- 
ragement  of  Arts,  MANUFACtitliEs,  find  Commerce. 

F^Uen  Guineas  were  voted  by  4he  Society  io  Mrs.  Moerii 

Jbr  this  Intoeniion. 

jL  AKE  ra,w  potatoes,  in  the  state  they  are  taken  out  of 
the  earth,  wash  them  mcII,  then  rub  them  on  a  grater 
over  a  vessel  of  clean  water  to  a  fine  pulp,  pass  the 
liquid  matter  through  a  coarse  sieve  into  another  tjub  of 
clear  water  ;  let  the  mixture  stand  till  the  fine  white  par- 
ticles of  the  potatoes  are  precipitated,  then  pour  the  mu- 
cilaginous liquor  from  the  fecula,  and  preserve  this  liquor 
for  use.  The  article  to  be  cleaned  should  then  be  laid 
.  upon  a  linen  cloth  on  a  table,  and  having  provided  a 
clean  sponge,  dip  the  sponge  in  the  potatoeJiquor,  and 
apply  the  sponge  thus  wet  upon  the  article  to  be  cleaned, 
and  rub  it  well  upon  it  with  repeated  portions  of  the 
potatoe-liquor,  till  the  dirt  is  perfectly  separated  ;  then 
wash  the  article  in  clean  water  several  times,  to  remove 
the  loose  dirt ;  it  mav  afterwards  be  smoothed  or  dried. 

Two  middle-sized  potatoes  will  be  sufficient  for  a  pint 
of  Welter, 

The  white  fecula  which  separates  in  making  the  muci- 
laginous liquor,  will  answer  the  purpose  of  tapioca,  will 
make  an  useful  nourishing  food  with  soup  or  milk,  or 
serve  to  make  starch  or  hair-powder. 

The  coarse  pulp  which  does  not  pass  the  sieve  is  of 
great  use  in  cleaning  worsted  curtains,  tapestry,  carpets, 
or  other  coarse  .goods. 

The 
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Tbd  muci]aginous  liquor  of  the  potatoes  will  cleati'  all 
sorts  of  silky  cotton,  or  woollen  goods,  without  hurtingt 
the  tej^ture  of  the  article,  or  spoiling  the  coloun 

It  is  also  useful  in  cleansing  oil-paintings,  or  furniture 
that  is  soiled* 

Dirty  painted  wainscots  may  be  cleaned  by  wetting  « 
sponge  in  tlie  liquor,  then  dipping  it  in  a  little  fine  clean 
sand,  and  afterwards  rubbing  the  wainscot  therewith^ 

Various  experiments  were  made  by  Mrs.  Morris,  in 
the  presence  of  a  Committee,  at  the  Society's  house  :  the 
whole  process  was  performed  before  them  upon  fine  and 
coarse  goods  of  different  fabricks,  and  to  their  satisfaction* 

Experiments  made  at  the  Request  of  the  Board  of  Agriadf 

ture.    By  Mr.  John  Wright. 

From  the  Communications  to  the  Board  of 

Agriculture. 

Experiment  I. 
Conclusion  of  the  'Sxperimait  on  the  comparative  Value  qf 
Manures  —  Fourth  Year  OatSj    after    Ckver   en   one 
Ploughing. 

X?EB.  26^  1805,  ploughed  the  clover  ley  for  oats; 
March  7,  sowed  and  harrowed  the  four  half  roods  with 
two  pecks  and  a  half  each. 

August  14,  mowed  and  gathered  into  sheaves,  and  cm 
the  24th  threshed,  on  a  large  cloth  in  the  ficld^ 

Produce. 


Per  Acre. 

Vahie  at  24*. 

Bush.  Pecks'^    Bush. 

Peeks. 

£.     s.      d. 

No.  1.  Fresh  Stable  dung  4       3-38 

0     - 

.     5   14     0 

No,  2.  Rotten  ditto     -    5       a    -     40 

0-600 

No.  3.  Burnt  straw      -    4       3     -     38 

0     ■ 

-     5  14     0 

N«.  4.  Withottt      -     -     4       ^    i^>   32. 

O    - 

-     4  16     0 

.      Th« 
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T^  half  ropd  without  maoqre,  producing  after  the 
^te  of  fou|r  quarters  per  acre,  rather  surprised  me,  and 
shews  the  fertility  of  the  manures  to  be  greatly  abated  ; 
which,  however,  on  this  light  soil,  is  no  more  than  what 
might  be  expected. 

^apitulatipii*  tt'  Y^^bie  4^  the  Crops  far  Four  Years^ 

^0. 1.  Fresh  stable  dung,  ist  year  turnipj?,  per 

acre  ---r------800 

2d  ditto  barley,  at  36^.  per  quarter  6  17    3 
3d  ditto  clorer  ------     JIOO 

^th  di^to  oats^  at  24tS.  --rr5140 

-fl^.  17     1     J 


^0.  %  Rotten  dung,  1st  year  turnips,  per  acre   2  15    O 

2d  ditto  barley    -    -    -    S     5    4i 
3d  ditto  dpver     -    *    -     1  1 1    € 

4th  ditto  oats  -    -    -    -    6    O    O 

^ 

.  ^.  18   II    lOj 

No,  3.  Burnt  straw,  1st  year  turnips,  per  acre    1  15  '  0 

2d  ditto  barley    -    -     -     6  16     l{ 
3d  ditto  clover     ---170 
4th  ditto  oat3       ---5140 


s£.  15    12     If 


JJo.  4.  No  manure,  1st  year  turnips,  per  acre  0    4    0 

2d  ditto  barley    -    -    -  3     6     4f 

3d  ditto  clover     -     -    -  0  12    0 

4th  ditto  oats  •    -    -    -  4  ffe    0 

■  I     I     ■   I           '        11 

*'  Grow 
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Gross  produce  of  one  acre  for  four  years,  ma- 
nured with  twentyrfour  tons  of  fresh  stable 
dung^  in  a  straw  state      -    -  .  -     r    -..   -     17     1     3 

Ditto  of  one  acre  unmanured,  on  the  same  soil   S^  iS     4| 


Value  of  th^ stable  manure  te  the  occupier  ^.  8     2  10| 


Gross  produce  of  one  acre  for  four  years,  ma- 
nured with  sixteen  tons  of  rotten  stable  dung, 
made  from  the  said  materials,  8  months  old  18  1 1   lOj 

Ditto,  unmanured,  on  the  same  soil     -    -    -    8  18     44 

Value  of  the  rotten  dung  to  the  occupier  ,^.9  13     6 


Gross  produce  of  one  acre  for  four  years,  ma-i 
nured  with  six  tons  of  dry  barley  straw, 
burnt  on  the  ground,  ploughed  shallow  im- 
mediately and  sowed  -     -    -     -     -    -     -     1512     14 

Ditto  one  acre  unmanured,  in  the  same  soil         8  18     44 


Value  of  the  burnt  straw  to  the  occupier  ^.6  13     9 


This  experiment  shews  the  value  of  manures  to  the 
farmer  in  a  very  inviting  point  of  view  indeed,,  and  how 
much  it  behoves  him  to  strain  every  nerve  to  obtain  a 
copious  dressing  for  his  ground,  if  lie  would  farm  to  pro- 
fit, which  Is  what  we  all  aim  at.  In  the  comparison  of 
manures,  rotten  dung  appears  superior,  but  that  depends 
vpon  whether  twenty-four  tons  of  stable  dung  would  make 
sixteen  of  rotten  or  spit  dung  eight  months  old.  I  am  of 
opinion  it  would  not,  at  least  such  as  I  used,  and  perhaps 
not  more  than  twelve  tons :  now,  if  only  twelve  tons  bad 
been  employed  in  the  present  case,  instead  of  9/.  13.  Sd> 
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mall  probability  there  would  have  been  but  ll.  4/.  lid. 

which  is  almost  one  pound  less  than  the  staWc  manure 

produced  ;  therefore  we  cannot  be  certain  which  of  these 

IS  best,  until   we  know  at  a  certainty  how  much  a  ton  of 

stable  manure  will  weigh  when  rotten :  however,  there 

is  one  thing  we  may  be  satisfied  about,  that  they  are 

both  exceedingly  valuable  to  the  farmer,  as  well  as  the 

•burnt  straw. 

Experiment  IL 

An  Experiment  to  protfe  whether  Spring  Wheat y  Barley, 
OatSy  or  Auttmmal  Wheats  will  pay  the  Farmei^  best  after 
Turnips;  the  Turnips  fed  off  by  Sheep. 

April  %j  J8O5.  Four  half  roods  were  measured  off  and 
sowed,  in  the  following  manner,  all  on  the  same  day. 

Peck.  Quart. 

No.  1.  Sowed  with  1     1  of  spring  wheat,  broadcast. 
No.  2.  Ditto  -     -     2    0  of  barley,  ditto,     " 

No.  3.  Ditto  .     -     2     4  of  ©ats,  ditto. 

No.  4.  Diito  -•12  of  common  autumnal  wbaat,  d^ 

I  do  not  know  whether  the  above  quantities  of  seed 
will  be  considered  the  most  proper  :  I  can  only  add,  they 
are  the  most  general  quantities  used  here.  They  all 
proved  very  fine  crops,  but  the  rapidity  of  the  grow<^ 
•of  the  spring  wheat  was  truly  astonishing. 

Produce. 

Per  Quarter, 
fiu.  Pk.  Qt.    I.    s,  d.    I.  s,    d.      Reaped. 

No.  I .  Spring  wheat  -3    11at3   00-14  7iAug.  31, 

No.  2.  Barley   -    -    -501-116  0-12  ^i 31. 

No.  3.  Oats       -     -     -702-140-11  2^ 24. 

No.  4.  Autumnal  wheat  2  0    1-3   0  0-0  15  2^  Sept.  20, 

The  autumnal  wheat,  although  a  very  fine  crop,  was^ 
from  being  so  late  sowed,  overtook  by  the  mildew ; 
which,  I  fear,  must  often  be  the  case,  especially  as  this 

Vol.  X. — Second  Series.  S  was 
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was  not  a  mildew  year ;  as  it  was  perfectly  green  wbea 
all  the  others  were  down  ripe.  It  appeared,  indeed,  as 
if  Nature  had  not  time  to  perform  her  offices,  as  many 
large  ears  were  nearly  empty,  being  nothing  more  tbaa 
shapes  of  ears.  The  superiority  of  the  spring  wheat  oyer 
the  autumnal,  is  very  great  indeed,  being  H,  IBs.  4d^ 
fier  acre,  exclusive  of  the  ditlerence  in  quality,  and  the 
price  each  would  have  fetched  at  market ;  as  the  spriog 
wheat  was  worth  at  least  10^.  per  quarter  more  than  the 
other,  on  account  of  its  being  mildewed,  and  very  thin 
and  light,  which  makes  more  than  4/.  1 5s.  4^.  ptfv  skcre 
superiority,  which  is  the  value  of  an  ordinary  crop.  I 
have  charged  them  all  at  the  prices  I  judged  necessary 
they  should  be  at  to  pay  the  grower,  and  not  what  they 
would  actually  have  sold  for  at  the  time  ;  Wheat  at  3/. 
barley  at  \L  \6s,  oats  at  l/.  4s.  Should  you  think  these 
prices  improper,  they  may  be  easily  altered. 

^  Experiment  III. 

Jin  Experiment  vmde  in  order  to  ascertain  the  proper 
Depth  Seed  Barley  should  he  deposited  in  the  Earthy  after 
Turnips  J  to  produce  the.  greatest  Crop. 

April  9tb,  1805.  Four  half  roods  were  measured  oflf, 
ploughed,  and  sowed  as  follows: 

No.  1.  Sowed  with  two  pecks  of  badey,  the  ground 
tilled  and  harrowed  fine,  and  then  the  seed  sown,  and  no 
more  harrowing  than  merely  to  hide  the  seed  from  the  birds. 

No.  2.  Sowed  with  ditto,  previous  to  harrowing,  con- 
sequently buried  deeper  than  No.  1. 

No.  3.  -Sowed  with  ditto,  and  ploughed  in  two  inches 
deep. 

No,  4.  Sowed  with  ditto,  and  ploughed  in  four  inches 
deep. 

The  crops  of  all  excellent,  and  no  superiority  difioern- 
ible  by  the  eye :  all  reaped  September^. 

Produce^ 
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Produce. 

Bosh.  Fk.  Qt.  £.     $,     d. 

No.  U  6     0    2  value  per  acre^  at  365.  per  qr.  10  18  3 

No.  2.  5     2     1         9   19  14 

No.  $.505         9     5  7i 

No.  4.  5     0     4 '       9     4  6 

This  experiment  appears  quite  conclusive  in  favour  of 
shallow  sowing,  as  the  quantity  decreases  every  time  as 
the  s^ed  is  laid  deeper.  I  shall  beg  leave  to  assign  two 
reasons  for  it,  though  perhaps  neither  of  them  the  real 
cause.  First,  by  harrowing  No.  I  previous  to  sowing, 
the  surface  was  laid  even,  and  the  seed  fell  much  more 
regular  over  it;  whereas,  when  seed  is  sowed  upon 
rough  land,  it  is  not  uncommon  to  see  ten  corns  lie  in  a 
$quare  inch,  and  a  square  foot  near  it  without  one,  ow. 
iog  to  the  seed  rebounding,  and  falling  into  the  lowest 
parts ;  it  likewise  gets  buried  at  different  depths^  m4^ 
consequently  is  not  all  up  together.  I^condly,  by 
ploughing,  it  is  unequally  distributed,  and  some  of  it  to« 
tally  buried,  especially  that  four  inches  deep.  After  all, 
this,  like  a  great  deal  of  other  agricultural  practice,  must 
he  left  to  the  agriculturist ;  for  upon  a  dry  burning  soil, 
highly  manured,  and  a  hot,  dry  summer,  the  ploughed 
in  might  answer  the  best ;  but  upon  a  cool  loamy  soil  I 
should  prefer  the  harrowing. 

Experiment  IV. 

An  Experiment  made  to  ascertain  the  Effects  of  Manures 
for  Barley y  or  naked  Fallow. 

April  llth,  1805.  Nine  half  roods  were  measure  off, 
manured,  and  sowed  as  follows,  with  two  pecks  of  barley 
sach : 

No.  1.  Manured  with  one  cart  load  of  long  fresh  stable 
dung. 

No.  2.  Two  ditto. 

S  2  No.  S. 
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No.  3.  Three  ditto. 

No.  4.  One-fourth  of  a  load  of  the  same  dpng^  rotteii 
spit  dung. 

No.  5.  One-haff  of  a  load  ditto. 

Nd.  6.  Three-fourths  of  a  load  ditto. 

N6.  7.  Three-quarters  of  a  ton  of  barley -straM',  spreaid 
over  and  burnt  immediatel3^  before  sowiBg  the  seed,  and 
well  harrowed  in. 

No.  8.  Three-quarters  of  a  ton  of  bean-straw^  burnt 
the  same.  "* 

No.  9.  No  manure  :  all  mowed  Sept.  9th, 

Produce, 
Bu.  Pk.  Gt.  £'    s.     i. 

5   value /^er  acre  at  36.^. /^er  qr.  5  13     74 

^—-^      5  19     3 

-. — ;     e    6    o 

— -^     s  12    e 

^ —      5   IS     14. 

' — — -      6     3     9 

7     4     0 


No.  1. 

3 

0 

5 

No.  2. 

3 

1 

2 

No.  3. 

3 

2 

0 

No.  4. 

3 

0 

4 

No.  5. 

3 

1 

I 

No.  6; 

3 

1 

6 

No.  7. 

4 

0 

0 

No.  8. 

i 

1 

7* 

No.  9f 

2 

1 

4 

6     4   IC^ 
4     5     6 


*  I  have  on«  remark  to  make  on  the  bean-8lraw  producing  less  thaa 
the  barley-siraw.  Ju&t  as  we  had  finished  burning  the  barley-straw, 
and  going  to  burn  the  bean>  a  heavy  shower  of  rain  fell,  and  though 
we  waited  as  long  as  we  conveniently  could,  to  g^t  it  sowed  that  day, 
and  kept  turniag  it,  yet  it  did  not  burn  down  well  and  kindly ;  to 
which  I  attribute  the  dt-ficlency.  It  appears;  however,  very  clear  to 
mc,  that  burnt  straw,  for  the  first  crop,  is  a  very  excellent  manure ; 
as  soon  a|  it  came  up  it  looked  best,  and  all  through  the  summer  the 
^IfTerence  in  colour  was  discernible,  as  far  as  the  land  could  be  seen. 
Here  is  3/.  within  \Sd.  for  the  barley-straw  burnt  on  the  first  crop ;  the 
whole  was  thrashed  on  a  large  cloth  in  the  field,  which  I  find  ihe 
most  accurate  method  :  the  greatest  iJisadvantage  is,  it  employs  tb« 
hands  when  wanted  for  harvest. 


On 


•    < 
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On  the  Inefficacy  of  bending  Axles  forward  as  a  Remedy 
f<rr  the  destructive  Effects  of  Conical  Carriage^W heels ; 
together  with  Oiservaiions  on  a  practical  or  second  Sort  of 
Conical  Friction^  iCc.    By  an  Engineer i 

Communicated  to  the  Editors  by  the  Author, 
Gentlemen^ 

i50  many  ruinous  effects  hare  been  pfoved  to  result 
from  the  use  of  wide-rimiped   conical  carriage-wheels,- 
and  the  same  been  so  ably  and  clearly  explained  by  Alex-^ 
ander  Cummings,  Esq.  in  a  communication  to  the  Board 
of  Agriculture,  and  which  you  have  inserted  in   the  13th 
folnme  of  The  Repertory  of  Arts,  &c.  that  it  seems  td 
me  impossible  the  use  of  such  wheels  should  have  beert 
continued  to  the  present  time,  but  from  that  absurd  hy- 
))othesis  of  bending  the  axles  forward,    as  a  means  of 
counteracting  those  grinding  effects  which  such  wheels 
invariably  produce.    I'he  purpose  of  this  comunication 
is  therefore  to   sliew  the  inefficacy  of  this    pretended 
alleviation.     But  first  I  beg  to  observe,  that  in  practice 
there  seems  to  exist  a  new  or  second  description  of  conical 
friction,  which!  hope  to  explain,  and  which  evidently  af- 
fects narrow-rimmed  conical  wheels  more  than  wide  ones, 
while  in  its  effect  it  may  be  said  neither  to  increase  nor 
decrease  the  operation  of  the  principal  or  first  description 
of  conical  friction  described  by  Mr.  Cummings.    If  I  should 
be  fortunate  enough  to  explain  the  effect  of  this  second 
description  half  so  clearly  as  that  gentleman  has  the  first, 
the  simple  additions  of  one.  to  the  other  will  shew  the 
whole  complicated  conical  friction  that  under  various  cir-t 
cumstances  exists  ;  and  though  I  shall  only  endeavour  to 
explain  this  effect  with  imaginary  harrow-rimmed  conical 
wheels,  it  will  be  easy  to  conceive  the  effect  on  wide 
rims,  by  supposing  such  to  be  composed  of  so  many  nar^ 
row  rims  put  together,   each  of  which  being  allowed 

t<? 
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to  support  only  its  portion,  of  a  given  weight,  it' wilt 
clearly  a^ipear  that  tlie  narro\v-riiiiin6d  wbeelsupporting 
the  whole  of  a  like  given  weight  will  create  as  much  of 
this  friction  as  the  wide-rrmmed  wheel  when  sunk  but  an 
equal  depth  in  ti)e  rood  ;  and  that  inasmuch  as  the  nar^ 
row  wheel  sinks  deeper  than  the  wide  one  it  will  create  a 
greater  degree  of  the  said  friction. 

Now  as  the  beet  turnpike  roads  act  more  or  less  elastic, 
by  constantly  fitting  tl>eir  surface  naore  or  less 'to  the  ecA* 
rexity  of  the  various  sized  carriage-^-wbeels  passing  over 
theui,  it  will  be  necessary  to  imagine  a  road  uBcommonly 
elastic,  to  point  out  more  clearly  the  e&ct  of  ibe  com* 
^non  elasticity  of  roads  in  general ;  and  as  what  are  com^ 
monly  called  bad  roads  permit  aH  wheels  with  narrow 
rims  to  enter  more  or  Ifess  into  their  surface,  it  will  bo 
allowable  to  imagine  a  situation  where  such  wheels  woukt 
cut  very  deep,  to  poiiH:  -out  as  clearly  the  effect  of 
their  cutting  shallow  depths  ;  inasmuch  as  it  is  usual  to 
magnify  a  mite  to  judg<e  of  its  particulars. 

Presonoing,  therefore,  that  I  am  allowed  all  this  extent 
of  imagination,  and  having  provided  an  imaginary  cart, 
tbl^  axles  of  which  are  susceptible  of  being  bent  more  or 
]es$  forward  or  more  or  less  downward  at  pleasure,  and 
are  likewise  fitted  to  various  wheels  ;  I  shall  proceed  to 
make  my  first  imaginary  experiment,  by  ordering  the 
cart  with  its  axles  straight,  and  supported  by  cylindrical 
wheels^  to  be  dmw«  on  the  surface  of  the  elastic  road  ; 
but,,  be£are  1  proceed  farther ,  let  it  be  understood  that  as 
the  imagination  may  divide -the  circumference  of  wheels 
into  ajuy  Duml>er  of  segments,  I  shall  uniformly  consider 
that  three  segments  of  the  rim  of  each  wheel  bear  on  the 
ground  at  the  same  time,. and  these  I  shall  distinguish 
thus : — ^that  over  which  the  axle  of  the  wheel  is  perpen* 
slicular,  I  shall  call  the  bottom  segment,  and  the  other 
two  descending  and  ascending  segments.     The  cart  being 

sufficiently 
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lufficieotly  loaded,  I  shall  suppose  sufficieut  concaves  to 
be  now  formed  to  permit  the  bottom  segment  of  eacJi 
wheel  to  sink  six  inches  below  the  common  surface  ;  and 
under  such  circumstances,    the  load   will   be   found   to 
cause  just  so  much  resistance  as  the  force  required,  in  ad<» 
dition  to  the  elasticity  of  the  hind  parts  of  the  concave|( 
to  make  the  fore  parts  give  way  ;  but,  if  we  take  off  th|^ 
vertical  wheels,  and  after  bending  down  the  axle  about 
10  degrees  put  on  conical  wheels,  we  shall  experience 
an  additional  resistance  of  much  importance,  notwith.- 
standing  the  under*segment  of  esK^h  wheel  is  no  more  be- 
]ow  the  opmmon  level  of  the  ro^d  now  than  when  the  ver^- 
tical  wheels  were  on  ;  nor  can  the  principal  sort  of  coni- 
cal friction  occasion  this    additional  resistance,  because 
the  rims  of  these  wheels  are  very  narrow  ;  however,  it  is 
worthy  some  attention  to  examine  the  cause ;  in  doing 
which,  let  it  be  considered  that,  if  the  bottom  segments 
are  but  five  feet  apart,  the  descending  segments  are  five' 
feet  two  inched,  and  the  ascending  ones  the  same  ;  so 
that  it  is  .evident  that  as  the  centres  and  upper  rims  or  the 
wheels  advance,  to  cause  the  descending  segments  to  be- 
come bottom  ones,  such  will  necessarily   be  drawn  twp 
inches  nearer  together,  while  the  bottom  ones  m  becom- 
ing ascending  segments,  are  driven  two  inches   farther 
apart ;  and  as  neither  of  tlieni  have  been  removed  from 
^e  ground,  they   must  have  rubbed   with   considerable 
friction.     This,  then,  we  may  with  much  propriety  call 
practical  conical  friction  ;  and  one  would   think  that  if 
the  bending  of  axles  forward  alleviated  any  conical  fric« 
tion,  it  must  be  this;  for  surely  no  man  who  thinks  rea- 
sonably, can  suppose  the  bending  axles  either  forward  or 
backward  can  cause  one  part  of  the  rim   of  a  conical 
wheel .  to  make  a  greater  number  of  revolutions  in  gOr 
^Z  a, givea -distance Uban  another.^  and  Mr«  Cujmmings 

has 
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has  plainly  shewn  that  the  principal  sort  of  conical 
friction  cannot  be  otherwise  got  rid  of;  for  put  a  conical 
body  in  what  position  you  will,  the  small  end  must  travel 
i>ver  so  much  ground  as  the  large  end,  in  proceeding  ki 
strait  forward  directions,  and  unless  it  be  allowed  to  make 
a  greater  number  of  revolutions,  it  must  necessarily  rub 
;pver  a  proportion  of  surface  forward,  while  the  large  end 
rubs  over  nearly  an  equal  portion  backward,  for  the  mtr- 
tual  accommodation  of, each  other;  but  if  it  really  be 
expected  by  wheelwrights,  that  bending  the  axle  forward 
gives  the  outer  edge  of  a  wide-rimmed  conical  wheel  an 
advantage,  to  enable  that  edge  to  trundle  as  freely  over 
as  much  ground  as  the  inner  or  larger  diameter  edge, 
I  cannot  better  convince  them  of  their  error  than  by  say- 
ing, theii'  expectations  caii  be  no  better  founded  than 
those  of  a  volunteer  officer,  who  finding  some  shprt-legged 
men  at  tl^e  left  of  his  company  are  not  enabled  to  keep 
step  with  the  long-legged  men  on  their  right,  orders  the 
Jeft  to  advance,  ^and  proceeds  to  march  his  company  in  a 
diagonal   line,    to  give  the   short -legged   men   the  ad- 


Vantage. 


However,  as  I  am  not  willing  to  believe  that  this  gene-, 
ral  practice  of  bending  axles  forward  can  be  so  truly  ri- 
diculoiVs  in  every  point  of  view,  let  us  noAv  give  the 
'  wheelwright's  scheme  a  fair  trial  relating  to  practical  fric- 
tion, by  bending  the  axles  of  the  cart  forward,  till  \ve 
perceive  the  descending  segments  brought  as  near  together 
as  the  bottom  ones;  and  if  we  now  examine  the  effect, 
we  shall  find  that  the  descending  segments  ai^e  really 
exempt  from  this  kind  of  conical  friction  thereby,  and  so 
tar  the  wheeler  is  right ;  but,  unfortunately  for  his  plan, 
it  appears  that  the  bottom  segments  in  ascending  are  now 
ilriven  off  two  inches  each  instead  of  one,  so  that  we  are 
Bo  better  off  with  the  wheelwright's  assistance  than  witfi- 

out 
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out  it.  Perhaps,  here  prejudice  iqay  say  the  wheelwright's 
scheine  has  somi^  s^dvantagp,  iiia^muih  =is  the  fbrt  {toVts 
of  the  concaves  iire  mtytt  liable  to  iVictidil  tha!b  the  hitid 
parts*  in  consequence  of  the  power  of  the  hottes  actiiig 
against  them  ;  this  I  admit,  bat  no^  without  first  observ- 
ing, that  on  tolerable  level  roads  the  force  of  sttchactirig 
pother  is  not  quite  a  hundredth  part  as  o^tfch  asthe  weight 
of  the  whole  load  ;  and  as  a  set  off  against  ^hfe  l^undretlth 
part  or  a  few  more  such,  I  simply  is^  any  reasonable 
Ijiao,  if  it  is  not  probable  that  less  friction  will  t^k^  plade, 
by  rubbing  any  body  one  inch  fqT\yard  and  oh(^  infch 
baxA,  thai|  two  inches  forward  on  a  pbmmon  turnpike 
iroad,  since  it  is  pt'esumed  die  soil  will  ^iye  way  a  small 
,  idegree  in  alleviation  of  each  inch  of  friction  in  ihte  for- 
paer ;  whereas  in  the  latter  it  may  be  said  td  allipviate 
only  part  of  one  inch,  &c.  However,  without  altering 
^ithtr  the  axJes  or  wheels,  we  will  proceed  with  the  cart 
^0  a  neighbouring  pasturi^-field,  and  see  the  effect  of  the 
bent-forward  axle  thpre.  To  our  great  mortifibation,  we 
^  ^nd  that  a  moderate  team  of  horses,  together  with  the 

velocity  the  cart  acquires  previous  to  its  entering  the 
fifeld,  will  not  enable  us  tq  get  but  ^  few  yards  on  the 
i  pasture,  when  we  have*  cause  to  sing  out  in  tiie  carteFs 

language,  *■  weVe  all  stuck  fast ;''  fo^  here  we  shall  dls- 
cover  that  the  descending  segments  pf  the  wheals  have 
bfeen  cutting  two  deep  ruts,  while  the  ascending*  ones 
have  been  ploughing  two  equally  deep  furrows,  if  the 
axleS  had  riot  been  bent  forward,  no  furrows  would  l^ve 
been  ploughed,  bfecausd,  though  these  wheels  are  conicil, 
!.  '  and  run  on  bent-down  axles,  thev  would  have  received 
i  1^6  m'dtiB  impediment  fronri  the  sides  of  their  own  cut  ruts, 

I,'  tJiati  vertical  tVheels  would  recieive  from  their  own;  sinfce 
\  .  it  is  obvious  that  vertical  wheels  will  cut  vertical  ruts, 
I  whose  sidesf  Will  be  parallel  to  the  sidds  of  such  wheels, 

\  yqt.3C.-^SEco>j©-SERiJB«.  f        .        -while 
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mrbile  it  is.  equally  obvious  that  conical  qr  inclining 
nrheels  will  put  ruts  equally  inplining,  and  of  cour^q 
equally  parallel  to  the  sides  of  thqir  rims  ;  so  that  inas- 
much 9^  the  bending  pf  axles  foryyarcj  is  useless  in  goQ(} 
roads,  we  see  it  injurious  in  bad  ones.  Frpm  the  pre- 
ceding re<^oning  therefore,  i^  must  be  highly  necessary 
^o  adopt  spiup  better  means  to  prevent  the  epormous 
^xtra  wear  and  tear  of  roads,  wheels,  and  horses,  09- 
casioned  by  ^h<j  ground  fription  of  qonical  carriage- wheels 
ivith  either  wjde  or  narrow  fiips.  I  am  strongly  of  opi- 
nion, that  nothing  but  cylindrical  and  s):rait  axles,  gene- 
rally adopted,,  can  pbtain  this  desirable  purpose.  Thp^e 
yrYiO  want  a  great  wic^th  of  room  on  their  carriages,  to  be 
vsed  fox  such  purposes  as  stagQ-waggons,  &o.  might 
lengthen  theij:  axle-casies ;  aujd  as  stage-coaches  would 
also  require  their  a^Ie-cases  to  be  lengthened,  t^e 
extra -width  gaiped  (herel^y  between  the  ^ncjer  seg- 
ments of  the  wheels  ^vould  greatly  lessen  the  proba- 
bility pf  those  cqaphes  being  upset,  which  we  ^now 
often  happens.  Moreover,  tliose  noblemen  and .  gentlp- 
men  who  may  think  the  benefit  of  conical  wheels  to  their 
carriages  to  throw  off  the  dirt  of  greater  consequence  tp 
^hem  tihar)  the  benefit  of  cylindrical  wheels  tq  save  thei^. 
horses,  &c-  would  of  pours^  have  jiio  objection  tq  pjiy  thq 
public  handsomely  for  the  extra-injury  they  did  the  com-^ 
pon  roads  (I  mean  in  the  shape  of  an  extra  ta^  or  toll), 

I  have  reason  to  believe  that  Parliament  will  ere  lonff 
enforce  the  use  of  cylindi?ical  wheels,  I  propose  therefojfe. 
pext  month,  if  agreable  to  the  Editors  of  tl^e  Repertory, 
^o  offer  n)y  opinion  at  considerable  length  on  the  com-* 
parative  advantage  of  wide  and  narrow  rims,  and  of  the 
great  and  small  diapieters  of  spch  wheels,  togetlier  with 
the  comparative  resistance  occasioned  by  each  sort  sinking 
mc/e  or  less  deep  into  the  ground;  also  on  central  fric- 
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lions  of  carriagcwheels,  including  observations  on  wood 
and  iron  axles  ;  and  likewise  on  the  most  proper  line  ttf 
diraft  undei*  various  cit'cumstances  for  the-borse,  &e. 

I  beg  it  may  be  understood  that  what  t  have  hereiil 
|aid,  does  not  relate  to  the  ascending  ef  hilFs ;  but  that  I 
consider  it  equally  applicable,  provided  all  extra^iinpedU 
riient  then  experienced  be  attributed  to  the  actual  gra- 
vity of  the  whole  body  to  be  moved  on  ah  inclined 
plane  ;  that  is  to  say  :  there  will  be  as  ituch  extra-resist* 
ance  experienced  by  a  well-constructed  carriage  as  any 
other  of  equal  weight  ascending  the  same  hill. 

I  am,  Gentlemen,  yours,  ftd. 

Am  ENOINEfeR. 


■•r--i~ 


On  the  Culture  of  Canvts;  with  a  Method  of  aecelerdting 
Ihe  Vegetation  <f  Coim  and  Carrots.    By  Mi  Alphonsb 

LfeROY. 

Prom  the  J^ibliotheque  PkYsico-EcoKo^iiQUE; 

1  HAVE  often  reflected  on  the  very  great  advantages 
that  might  be  derived  from  the  Chinese  custom  of  causing 
their  graid  to  gel-minate  before  thcjy  sbw  it.  .  By  this  me- 
thod they  lengthen  the  year  on  one  hand,  and  on  the 
other  they  abridge  the  time  requisite  for  the  seed  to  re- 
main in  the  earth,  in  order  to  re-ptoduce  itself.  Thus  ih 
the  Nprth^  where  froni  the  harvest  to  the  sowing  time 
the  interval  between  them  is  very  short,  an  advantage 
equal  to  extending  the  length  of  this  interval  is  gained  by 
sowing  germinated  grain.  On  the  other  hand,  when  the 
Wwing  time  in  France,  for  example,  has  been  delayed  by 
considerable  rains,  the  grain  may  be  sown  very  late  in  the 
year,  provided  it  be  previously  made  to  germinate. 

There  are,  besides,  other  advantages  to  be  derived  from 
this  practice,    which  I  shall  mention  hereafter,   whea 

Bptakinjg  of  ci^rrots* 
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iperhaps  ijt  n^ay  be  na  less  importat>t  to  make  known  a 
principle  in  ^gncaltuc;e  to  which  1  am  myself  attached  ;. 
that  is,  never  %o  commit  to  the  soil  any  seed  that  has  npt 
been  produced  ftojax  a  country  South  of  that  in  which 
you  m^n  to  sow  it ;  and  this  principle  has  appeared  so 
iinportant  to  me^  that  I  have  made  it  the  subject  of  a 
separate  w,ork. 

From  among  a  very  great  number  of  experiments 
which  confirm  the  importance  of  these  iwo  practices,  I 
shall  choose  two,  one  on  the  noanner  in  which  I  have  cul- 
tivated and  prepared  the  grain,  and  the  other  on  the  pre- 
paration and  culture  of  carrots  in  the  large  way. 

Towsurds  the  middle  of  December  1793,  when  two 
HM^ths  of  the  sowing  season  were  already  past,  I  had 
oeaiKly  an  acre  of  land  which  had  been  prepared,  but  not 
sown.    I  imagined  that  it  would  be  useless  to  sow  it,  be- 
cause the  cold  state  of  the  earth  would  not  have  permit- 
ted it  to  take  effectual  root ;  the  grain  might  have  swelled^ 
but  it  would  have  putrihed,  beca;ii&e  the  moist  and  coki 
eartli  would  have  dissolved  the  constituent  caloric  (of  the 
grain),  which  wi^uld  have  been  produced  in  the  germi- 
nation.   In  effect^  if  the  seed  is  lost  and  destroyiid  in 
great  quantities,  even  when  it  has  been  committed  to  the 
earth  in  good  time,  if  the  earth  happen  to  be  too  cold 
and  moist,  how  much  more  certain  must  this  loss  be  wjien 
the  grain  is  sown  in  a  season  nearer  winter.    I  resolved 
to  practise  the  Chinese  custom,  which  consists  in  not. 
so\^ing  the  grain,  until  they  have  previously  caused  it  to 
germinate  i  but  I  thought  it  proper  to  give  it  a  coftting 
of  a  compost  hereafter  described,  in  order  ti>  {ureseyve 
the  caloric  which  is  necessary  to  its  germination. 

I  was  confirmed  in  this  project,  from  beii^  informed 
by  the  great  agriculturists  of  the  CaulM,  tbat^  when  the 

codm 
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corn  in  the  ground  has  once  taken  effectual  root,  it  is  free 
from  all  danger  of  succeeding  frosts. 

I  further  resolved  to  employ  n6  grain  but  such  as  cams 
from  more  than  30  leagues  South  of  my  situation*  I  haul 
a  small  quantity  of  fine  corn  from  Beauce,  which  I  em« 
ployed.   • 

All  the  agriculturists  of  my  Canton,  which  ieas  iti  Pi* 
cardy,  blamed  an  attempt  to  sow  so  late  in  the  season; 
They  all  told  me  that  my  seed  would  be  lost ;  but  I  was 
persuaded  oi  the  contrary.  It  was  in  vain  that  I  told  theia 
that  in  Courland,  and  in  some  provinces  much  fartlier 
North,  the  seed  is  sown  when  almost  germinated ;  t 
could  not  persuade  them  to  assent  to  this  theory. 

The  following  is  my  method  of  preparing  the  seed* 
grain :  I  soaked  it  for  48  hours  in  water ;  I  afterwards 
drained  the  water  from  the  sand,  and  made  the  followiiig 
preparation  to  encrust  it  with, 

I  mixed  tog'ether  equal  parts  of  the  dung  of  sheep^ 
horses,  cows,  and  clayey  earth,  the  rubbish  of  an  oid 
hovel.  I  diluted  the  whole  with  water,  and  boiled  this 
thick  rnixture,.  in  order  to  deprive  it  of  its  acrid  and  pa- 
trifying  volatile  principle,  and  at  the  same  time  to  de- 
stroy the  insects  which  it  naturally  contained  :  when  luke- 
warm I  poured  it  upon  my  seed-corn.  I  mixed  the  whole 
together,  which  made  a  coating  on  my  seed,  and  I 
strewed  a  little  slacked  lime,  stirring  the  grain  about  at 
the  same  time.  I  afterwards  laid  over  it  a  large  woollea 
covering,  and  at  the  end  of  three  days  it  was  consider- 
ably enlarged,  and  began  to  germinate.' 

I.sowed  this  corn  Dec.  22,  1793,  and  I  used  less  seed 
by  oUi^  fourth  than  the  usual  quantity j  on  account  of  the 
increased  size  6f  my  corn  ^nd  its,  coating.  On  the  2Sth, 
that  is  to  say,  six  days  afterwards,  there  was  a  sharp 
-frost,  but  my  grain  was  already  visible  above  ground, 

and 
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and  was  not  injured.  We  had  afterwards  snow,  ana 
though  my  seed  had  been  sown  neatly  two  months  and  a 
h^lf  later  than  any  otbei*s^  I  gathered  a  very  fine  crop  the 
beginning  of  August. 

Desirous  of  varying  my.  Experiments  on  this  practice, 
I  applied  it  to  the  culture  of  carrots  in  the  large  way.  I 
proposed  also  to  make  many  experiments  ot>  this  root, 
seeing  the  considerable  advantages  to  be  derived  from  it, 
as  a  means  of  nourishing  and  fattening  cattle,  and  even;^ 
ais  a  food  for  man.  Believing  too  that  it  may  be  rendered 
very  useful  in  several  other  respects,  I  think  the  cultiva- 
tion of  this  root  may  become  one  of  the  most  lucrative 
branches  of  husbandry. 

'  One  of  the  greatest  obstacles  to  the  cultivation  of  this 
root  to  any  great  extent  is,  that  it  requires  weedings, 
which  are  in  the  first  place  expensive,  and  in  the  secon(^ 
very  diflScult,  because  this  labour  requires  a  great  number 
of  hands,  which  are  not  always  to  be  had.  This  is  thd 
incon,venience  with  which  1  set  out. 

The  seed  of  carrots  is  nearly  six  weeks  in  shooting  forth 
a  few  heads  which  hardly  cover  the  earth,  in  which  time 
the  weeds  become  powerful,  and  if  not  removed  they 
would  choak  up  the  young  heads,  and  even  the  plant  it- 
self. It  is  not  till  about  three  months  after  the  seed  has 
been  sown  that  the  leaves  begin  to  grow  large,  and  in 
five  months  they  are  very  vigorous,  and  rise  more  than 
three  feet  above  the  earth  in  good  land.  From  a  small 
portion  of  the  ground  I  cut  off  the  tops  of  the  carrots, 
and  this  appeared  to  me  to  cause  the  root  to  increase  in 
size,  which  I  gathered  in  November. 

I  intended  to  have  sown  some  winter  barley  with  theso 
carrots  ;  and  in  that  case  I  should  have  gathered  the  tops 
and  the  barley  in  June,  and  the  carrots  in  November^ 
iRrhich  from  having  been  nearly  a  year  in  tlie  graund 

wouy, 
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^9uld  have  been  larger,  and  more  succulent ;  and  this 
pethod  would  have  produce4  me  a  double  crop  one  after 
Jhe  other  from  the  same  soil. 

I  had  tiiken  care  to  have  the  land  three  times  deeply 
ploughed.  The  last  plou^hing^  was  done  only  some  dayif 
i^efore  it  was  sown. 

I  must  observe  her^,  that  my  land  was  a  little  sandy. 
I  prepared  my  grain  as  follows  : 

I  infused  it  for  six  days  in  water  ;  I  afterWards  made  a 
pomtpost  similar  tq  tha^  for  njy  corn  j  I  moreover  adde4 
to  it  a  decoction  of  soot,  in  ordet  to  disperse  the  insects ; 
I  then  \^rapped  the  grain  in  linen  steeped  in  luke-warra 
>yater,  and  1  inclpsed  the  whole  in  a  very  humid  state  in 
some  manure  which  retained  a  mild  hea^  internally.  In 
about  six  4ays  the  ^welled  grain  was  ready  to  germinate. 
1  put  nearly  ten  tiipes  as  much  ?andy  earth  as  grain,  I 
mixed  the  whole  \yell^  and  sowed  it  in  my  land  which 
bad  be^n  harrowed,  and  I  afterwards  had  it  rolled.  In 
about  10  or  12  days  the  carrots  appeared ;.  and  they  co^ 
Tared  the  ground  so  well  that  the  weeds  did  not  sbe^r 
themselyes. 

Two  months  afterwards  I  had  only  to  pluck  up  ai^ 
overplus,  that  amply  indemnified  me  for  the  trouble; 
pd  in  about  four  months  and  a  half  1  had  a  valuable  crop 
pf  tops.  In  fact,.  I  gathered  from  about  an  acre  of  Ian4 
eleven  large  cart-loads  of  roots. 

It  is  to  be  observed  that  this  took  place  in  Picardy,  a 
Northern  province  of  France,  and  this  carrot  appears  to 
me  to  belbn«:  rather  to  cold  than  to  warm  countries.     It . 
appears  to  me  to  abound  so  much  more  in  the  sugary 

principle  as  the  land  where  it  is  cultivated  has  less  sun 

^      ,^      ^  •    ^         ■■•     '        ,     • 

and  is  more  sheltered  by  luountains  and  woods.  It  like- 
wise  appears  to  me  to  be  of  consequence  that  this  mode  of 
fulture  shduW  be  preferred  in  the  Noi^thern  departments; 


li^  Onth^  CvUure  of  Carrots. 

jUBd  I  think  It  eqi^ally  essential  to  advise  those  xvho  are 

.  jdesiroas  of  trying  this  method,  to  be  careful  not  to  pro-* 

pate  their  grain  froni  a  soil  North  of  their  own,  but  from 

,p  country  tbajb  li^s  to  the  South  of  it,  because  it  is  a  ge^ 

.  nerai  jrule  that  th«  product  of  sepd   improves  in  going 

from  South  to  North,  and  that  it  decreases  in  virtue  in 

^oing  ftiom  North  to  South;  and  I  am.  of  opinion  that 

the  same  land  is  capable  of  producing  two  plentiful  crops, 

auid  tbaj  pQfp  afterwards  sqwn  on  it  wotiid  thrive  wonder- 

I  miist  observe  ttiat  the  land  sbou]d  not  be  newly  ma^ 
Dured,  because  manure  injures  carrots,  especially  when 
i^  is  fresh,  and  ^^biec^  it  Jo  pankers^  and  to  be  worm«> 

Botanists  distinguish  two  kinds  of  leguminous  carrots^ 
^e  one  long,  and  the  other  round.  That  whiph  succeed^ 
l)est  in  Picardy  i$  a  long  carrot,  and  the  roqnd  onq  apr 
pears  to  me  to  succeed  best  towa|:ds  the  South  of  France.  ' 
There  is  besides  th^  white  apd  the  fed.  I  should  propose 
a  mixture  of  both. 

I  have  fed  and  fattened  with  thjsi*  root  only,  many  pigs, 
f  ftnd  the  flesh  of  these  animals  was  excellent,  and  prefer^ 
^le  tp  t])at  fed  in  the  usiial  way.     |  fed  \hem  with  these; 
fCarrots,  prepared  as  follows : 

The  best  and  n^osj  economical  ^pethod  of  pr^j^aring 
food  that  i$  intended  to  feed  and  fatten  apimals,  is  by 
decoctioB  and.  fermentation.  I  have  ascertained  this  by 
pumb^rless  experiments. 

This  mode  of  nourishnxent  which  I  have  used  for  pig^ 
J  believe  to  be  applicable  to  all  other  domestic  .animals ; 
$0  that  the  cultivation  and  use  of  thi^  root  to  a  great  ex- 
.^ent  would  he  a  great  bexuefit  to  society. 

I  filled  a  large  cast-iron  cauldron  with  carrots  washed, 
^d  each  cut  into  two  or  three  pieces.    I  threw  a  little 
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^'Iti  fh>tiEi  time  to  tibe  while  filing  the  cauldron,  a  few 
sage  leaves  rubb^  to  a  powder,  and  some  dried  thyme. 
Tb^  cdtddron  being  quite  fiQed  with  carrots,  and  having 
patir£d  in  a  large  glass  of  watei*  which  fell  to  the  bottom  of 
tB^  Wsssel,  I  covered  the  whoie  of  the  surface  with  bran, 
which  I  took  care  to  heap  up.  The  cauldron  being 
placed  upon  a  great  fire,  the  water  rarified,  ^nd  the  bran 
heaped  above,  prevented  the  steam  from  escaping ;  the 
Cjinrots  were  dressed  in  this  steam,  and  in  tftieir  own  juice, 
and  when  the  steam  came  through  the  bran  in  litthe  wet 
hdes  on  the  sur&ce,  then  the  coction  was  Accomplished* 
The  smell  t>f  these  carrots  was  so  agreeable  that  the  ser- 
vants partook  G^f  a  portion  of  them  which  they  were  giv- 
ing warm  to  the  animals,  who  Khewise  eat.  it  with  great 
eagerness. 

By  this  single  inethod  I  have  fattened  several  pigs. 
Their  flesh  was  excdient,  and  cost  me  two  thirds  less  than 
that  obtained  in  the  usual  way  by  leguminous  and  lari* 
oaceous  food.    ' 

When  I  hate  employed  farinaceous  and  leguminous 
food  to  fatten  animals,  I  have  had  it  bruised,  and  have 
fermented  it  with  skimmed  milk,  dish  water,  and  a  little 
leaven;  and  this  preparation  fattens  more  speedily,  and 
at  a  less  expense  than  the  best  corn,  Thiis  is  the  basis  of 
all  the  secrets  of  the  German  fatteners  of  cattle.  I  have 
given  these  dressed  carrots  to  my  cows,  and  in  five  dayis 
I  have  observed  that  they  gave  much  more  milk  than  bc^* 
fore,  atid  of  a  better  quality. 

I  gave  carrots  dressed  in  this  way  td  a  large  bitch  whb 
nourished  her  young,  and  after  some  days  her  milk  be- 
came more  plentiful,  and  furnished  creiam,  which  I  could 
never  obtain  before;  This  milk  bad  not  that  acrimonious 
taste  which  I  have  always  perceiveit  in  the  milk  of  dogs 
fed  upon  meat. 
Vou  X.~S£coND  S£aii^.  U  7h^ 


1 4S         Description  of  a  new-irwentc^  Bhjv-Pipe. 

The  produce  of  the  carrot  may  be  put  in  cooipetition 
even  with  that  of  corn. 

By  steeping  the  raw  carrots  in  water  to  deprive  tbem 
of  their  acrid  principle^  then  boiling  them,  and  after- 
wards bruising  them,  and  making  them  ferment,  an  ar-. 
dent  spirit  may  be  drawn  from  ^bem^  and  the  use  of 
brandy  of  this  kind  might  be  authorized,  and  that  made  ^ 
from  rye  prohibited,  since  .it  sometimes  gives  the  epi- 
Jepsy,  and  renders  this  disorder  frequent  in  the  North,  as 
I  have  described  in  my  "  Medicine  Maternplle.'* 

t 

Desctiption  of  a  new-invented  Bhw^Pipe  Jor  Enamellers, 
in  which  the  Air  necessary  to  supply  it  is  produced  by  a 
Tnew  Method.    By  M.  L*Abb£  Melograki, 

With  an  Engraving, 

From  the  Bibliotheque  Physico-Economioue. 

X  HIS  instrument,  which  is  as  simple  as  it  is  convenient 
in  its  use,  is  adopted  in  the  works  of  the  royal  cabinet  of 
mineralogy  at  Naples.  The  description  which  its  inventor 
gives  of  it,  though  very  succinct,  is  yet  sufficient  to  make 
its  construction  easily  understood,  especially  with  the 
assistance  of  an  engraving,  see  Fig.  1,  PI.  VL 

Two  hollow  glass  globes,  of  a  size  proportioned  to  the 
effect  required,  are  united  by  two  metallic  tubes  placed 
one  against  the  other* 

Each  of  these  pipes  has  a  valve  attached  at  each  of  its 
extremities ;  »  third  pipe  placed  horizontally,  and  at 
right  ij.i)gles  with  the  two  first,  is  hermetically  fixed  to 
the  pipes  which  unite  the  two  globes.  This  horizontal 
pipe,  besides  serving  to  direct  the  air  upon  the  flame  of 
the  lamp,  likewise  forms  a  support  and  a^is  on  whieli  the 
globes  turn. 

When 
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'  When  the  lower  globe,  ^vhich  is  half  filled  with  water, 
has,  in  changing  its  position  become  the  uppermost,  the 
Water  will  run  from  A  to  B,  through  the  pipe  C,  and 
will  form  by  the  pressure  upon  it  a  current  of  air  in  the 
pipe  D,  which  being  stopped  by  the  valve  at  the  extre- 
mity of  this  same  pipe,  will  be  forced  to  J)ass  through 
the  horizontal  pipe  E,  the  mouth  of  which  being  directed 
towards  the  flame,  will  produce  the  effect  desired  ;  when 
it  has  descended  into  the  lower  ball,  the  position  must  be 
changed,  and  the  action  of  the  machine  will  recommence, 
as  has  been  described. 

r".     _      V.    '1     ..  .  .       .         ■  ■     ■  I  ',  ■  ,  „»   ^.JJ. 

Description  of  a  Syphon  capable  of  raising  Water  to  the 
Height  of  30  Feet^  without  any  hwnan  Help^  vvoented 
hy  Theodore  Pierre  Bertin. 

With  an  Engraving, 

From  the  Bibliotheque  Physico-Ecomomiqus* 

ABC  (Fig.  2,  PI.  VI.)  represents  a  common  syphoo, 
with  a  funnel  D  at  the  summit.  When  this  syphon  is 
used,  care  is  taken  to  shut  the  two  cocks  E  F,  and  to  pour 
the  liquor  into  the  branches  A  C,  through  the  funnel  Dy 
the  cock  belonging  to  which  is  afterwardi^  shut.  This 
dpe^ation  done,  tlie  cock  E  of  the  branch  C  is  turned, 
^n  the  cock  F  of  the  branch  A,  and  the  instrument  acts 
as  a  common  syphon ;  that  is  to  say,  that  the  water  from 
the  source  I  takes  its  course  through  the  orifice  K  of  the 
ascending  branch),  and  escapes  through  the  orifice  L  of 
the  descending  branch. 

As  yet  this  syphon  has  only  drawn  the  waiter  from  the 

source,  given  it  another  direction,  and.<!^Y'ried  it  below  its 

<iwn  level.    But,  if  we  would  have  the  w^ter  raised  2B 

feet  above  the  source,  it  is  only  necessary  tp  turn  while 

—  U  2  the 


• 


1 4^  Description  ^  a  Sjuphon-  - 

tbe  sypboQ  is  in  play  tbe  cock  M^  levying  ne^firtlieless 
a  capillary  opening.  Then  p^rt  of  th^  wat^r  which  lis^ 
through  tbe  orifice  K  of  the  branch  C,  descends  by  thi$ 
little  opening  into  the  reservoir  N^  while  the  rest  is  lo^t 
through  th^  pri(ice  L  of  the  branch  A.  If  it  be  desired  tp 
draw  the  water  from  the  reservoir  N,  the  cocks  M  and  O 
are  shut,  and  the  cock  P  is  opened.  This  gives  a  pas* 
sage  to  the  liquid  by  its  orifice  Q,  without  intermptiQ|r 
the  play  of  the  instrument  which,  during  this  iim^,  re^ 
sumes  its  functions  as  a  common  syphon.  We  see  there* 
fore,  that  by  this  very  simple  method,  water  may  b^ 
raised,  without  any  human  aid,  above  the  level  of  any 
cnrrent  whatever,  proTided  this  current  have  a  little  fall. 
The  coaducting  pipe  R,  r^resented  by  the  dotted  linei^ 
indicates  that  ifj  when  the  funnel  syphon  performs  the 
function  of  a  common  syphon,  the  cocka  M  a^  O  ai^Aso 
turned  as  to  leave  only  a  capillary  opening,  care  being 
taken  to  keep  the  cock  P  of  the  reservoir  shut,  it  will 
then  act  as  a  pump ;  that  is  to  say,  that  the  orifice  S-of  the^ 
conducting  pipe  will  draw  tbe  water  fnun  whatevec  {daces 
it  may  be  confin^  in,  and  carry  it  tp  the  r^sejrvoir^N,  f ron^ 
which  it  may  be  again  drawn,  by  shutting  the  cocka.JM^ 
and  O,  and  openii^  the  discharging  cock  P. 

This  instrument  is  applicable  to  difibrent  purpoaea* 
as  a  syphon  it  may  be  used  to  raise  wa£br  above  its  sourest 
in  any  ^tuation.  ^s  apuijnp  it  may  serve  as  agpneuma* 
tic  chemical  apparatus,  by  tb^  help  of  which  a^y  be 
pnade  acidulated  watens,  alkalies,  &c..  In  fac^  whentiw; 
air  passes  through  the  orifice  S  in  its  way  to  th<s  refervour 
N,  and  afterwards  to  escape  through  the  orifice  L  olf^  the. 
limb  A,  it  may  still  be  arrested  in  its  progress,  ^ven 
when  the  reservoir  L  is  .half  filled  with  watttc  If  thmi 
fome  bits  of  iron  are  put  in  the  bottle  ($g.  3.)  with  so^ne 
miphuric  acid,  tiie  gas  which  is  disengaged  will  be  drawa 

serosa 
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across  the.  water  of.  the  reservoir,  by  the  sy phones  per* 
fproang  the  functions  of  a  punap ;  it  will  iippregnate  tba 
-vater  cmitained  in  t]^e  reservoir,  and  commuaicate  to  it 
its  chemical  qualities*  Tl^s  kind  of  pm^p,  whose  ethdB 
are  in  proportion  to  the  superior  length  of  the  descendii^ 
limb  over  that  of  the  ascending  one,  is  likewise  very  oon- 
venient  for  conveying  perfumed  or  aromatic  air5  sack  a< 
that  of  an  orangery  for  example,  into  rooms ;  it  majr 
a)so.  be  re^ndc^red  juseful  for  mild  suctions*,  and  conae- 
guently  might  be  nsed  in  numberless  chirurgical  openu* 
tions  wiiere  the  sqcking  pump  is  employed. 


as: 


Memoir  on  Roman  Alum^  compared  mth  that  which  is 
manujactured  in  France.  By  Messrs.  Thekard  and 
RoARD.    Extracted  by  M.  Bouillon  Lagrange, 

(€oncluded  from  Page  79.) 

Thiiud.  Article — continued. 

W  E  haj^  seen  by  the  experiments  contained  in  this  ar«. 
tide  that  the  action  of  th^  sulphate  of  iron  on  the  yellovr 
of  woad  makes  the  colour  green  and  dull ;  on  cochineal  it 
chatiges  it  to  a  violet,  without  altering  it  so  speedily  as 
it  does  madder ;  and  applied  to  kermes,  in  particular,  it 
heightens  the  colour  without  making  it  too  dull ;  for  per- 
sons not  much  us^d  to  compare  colonrs,  do  not  in  gene^ 
.  ral  prefer  it  on  woollen  to  those  obtained  by  pure  Roman 
alum,  and  those  alumed  with  the  same  alum  and  tV  ^ 
sulphate  of  iron ;  and  of  this  we  may  be  convinced  by 
comiparing  N^ss.  i  and  4  of  the  Experiments  36  and  39« 

f  It  itansy  to  augment  or  dinoinish  the  suctioBf  by  tumiog  the,c#ckf 
wUh  which  the  descondihg  limb  is  furqished«  aod  b^  ineant  of  Yibkh 
it  suy  be  lena^hened  or  shoruoed  at  pleasure. 
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In  the  colours  on  cotton,  whether  the  yellow  o(  woad 
or  sumac,  or  madder  red,  notwithstanding  the  slight 
variations  occasioned  by  drying  the  mordant,  the  Ex- 
periments 44,  45,  and  46,  with  purified  Liege  aluih, 
and  rm  of  sulphate  of  iron,  have  never  produced  co- 
lours deeper  or  more  dull  than  the  same  cKperiments 
with  Roman  alum  and  fl-^  of  sulphate  of  iron. 

The  sulphate  of  iron  acts  in  the  most  obvious  manner 
upon  silks ;  for  the  woad  yellowiS  and  the  cochineal  crfni- 
^sons  are  much  more  altered  by  -j^?  of  sulphate  of  iron 
than  woollens  are  by  iy  of  the  same  substance  acting  on 
the  same  colours. 

Knowing  the  great  sensibility  of  silk  as  a  test  of 
small  quantities  of  iron,  we  made  use  of  it  to  deterniine 
Whether  our  alums  contained  only  x^nr^j  as  we  found  by 
synthesis,  by  pouring  prussiate  of  potash  intb  solutions 
of  pure  alum,  altered  afterwards  by  greater  or  less  quan- 
tities of  sulphate  of  iren. 

We  alumed  some  silks  with  alum  free  from  iron,  with 
the  alums  of  Rome,  Liege,  Javelle,  and  Curaudau,  and 
with  similar  quantities  of  the  same  alum  pure,  to  which 
had  been  added  from  t^sts  to  ji^  of  sulphate  of  iron. 

After  colouring,  we  found  in  all  the  tints  of  experi- 
itients  56  and  57,  produced  by  our  pure  alum,  made 
more  or  less  ferruginous,  colours  perfectly  similar  to 
those  of  our  ordinary  alums  ;  thus  the  ^qV?  9^  sulphate  of 
iron,  added  to  this  pure  alum^  produced  us,  upon. cochin, 
neal  and  woad,  the  colour  given  by  Roman  alum ;  the 
1-^  t^at  of  the  alums  of  Bouvier  and  Curaudau ;  the 
^,'^„r  hl^e  that  of  Javelle ;  and,  at  last,  the  -^^  like  that 
of  Liege. 

We  cannot,  therefore,  any  longer  attribute  the  dif- 
ferences obtained  in  dyeing,  by  the  different  alums^   to 

any 
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any  other  causes  than  to  these  infinitely  small  quantities 
of  sulphate  of  iiTon  ;  since^  by  the  addition  of  this  sub- 
stance, we  converted  the  pXrrified  alums,  and  that  of 
Rome,  into  alums  which  offered  us,  by  the  re-agents, 
the  same  results  as  the  most  impure  alums  in  the  trade 
ihat  are  sold ;  and  that,  by  the  subtraction  of  the  sul- 
phate of  iron,  we  can  make  at  will,  with  the  most  im- 
pure alums  that  are  made,  alums  that  will  produce  co- 
lours as  fine  and  finer  than  those  obtained  by  Roman 
alum. 

Fourth  Article. 

Experiments  on  the  Influence  of  Sulphate  of  Ammonia, 
and  on  Alum  having  a  Base  of  Ammonia, 

Many  very  distinguished  chemists  have  advanced,  on 
the  authority  of  Bergman,  that  alums  having  a  base  of 
ammonia,  produced  in  dyeing  very  prejudicial  effects.   • 

To  assure  ourselves  that  this  opinion  was  well  fcfunded, 
we  treated  woollens  and  silks  with  different  proportions 
of  sulphate  of  ammonia,  to  which  we  added  Roman 
alu.m,  and  with  alum  without  potash,  having  the  base 
entirely  formed  of  alumine  and  ammonia. 

i4v  and  -^  of  sulphate  of  ammonia  produced  no  sen- 
sible change  in  silks  and  woollens  when  in  the  colours  of 
woad  and  cochineal. 

•sy,  1^,  -I,  I,  of  the  salt  gave  a  gradation  of  shades,  in 
vhich  the  colour  alu^ed  witli  Roman  alum  and  \  of  its 
weight  of  sulphate  of  ammonia,  is  from  t,wo  to  three 
shades  weaker  than  that  proceeding  from  pure  Roman 
alum. 

After  that  we  expected  to  perceive  very  sensible 
changes,  with  alum  having  a  base  of  ammonia ;  but  we 
found  no  diff^renoQ  between  its  effect  ^nd  that  of  the  Ro- 
man alum, 

58th 
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SBth  Expfiritoent,  itoad.       }  C  Sulphate  of 

f^th  '  >■■ '  ■  cochineal.)  ^*^'  (    ammonra. 

(  siik,     }  alum  bavin?  an  imm<m» 
'     (woad,  )       acal  base. 


Such  are  the  facts  which  we  submit  to  the  Institute^  on 
tlie  questioo  so  longr  undecided,  respecting  the  superi« 
ority  of  the  Roman  alum  above  all  others.  Tbey  present^ 
US  witb  an  exact  and  perfect  coincidence  between  the  re- 
sults c^our  analyses  and  our  experiments  in  dyeing ;  they 
prove  that  to  sulphate  of  iron  has  been  attributed  an  ac- 
tion much  too  extensive^  of  which  we  have  shewn  all  the 
influence,  and  made  known  the  limits  ;  and  they  paYtictu 
larly  prove  to  us,  that  the  opinions,  perhaps  formerly 
exacts  ott  tbe  excluisive  advantages  ti  the  Roman  alum, 
are  n0>  more  than  erroneous  opintot)s,  wkicb  tbeolry  has 
conbated  with  success,  and  which  even  practice  has  dd>> 
jkioDsti^ed  to  be  inaccurate.  The  iMMediate  ^onse- 
qsenees  of  these  facts  are  tbe  folibwing  : 

}«  Ail  alums  contain  exactly  the  same  proportions  of 
salphoric  acid,  of  alnmirtf!^,  of  potash*,  and  of  water, 
though  they  produce  sensible  differences,  and  by  the  re- 
agents, and  in  their  application  to  the  art  of  dyeing. 

2.  These  differences  only  proceed  AroM  the  unequal 
quantities  of  sulphate  of  iron  contained  in  them,  thotigfa 
amounting  only  to  some  thousandth  parts,  for  they  dis- 
appeared completely  when  the  alum^  were  purified  f  and 
they  were  re-produced  to  the  same  dfegree  when  the  sul- 
phate of  iron,  of  which  they  had  be^n  deprived,  was 
restored  to  them. 

3.  The  Roman  aluih  is  that  which  eontarns  tlie  least 
sulphate  of  iron ;  the  alums  of  Boorvier  and  Curamkm 
have  rather  more ;  but  the  quantity  they  contain  is  not 
actually  appreciable  but  by  the  re-agents,  and  upon  silk 

dyed 
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dyed  with  woad  or  cochineal ;  while  prussiate  of  potash 
immediately  discovers  the  presence  of  sulphate  of  iron 
in  the  aludis  of  Liege  and  Javelle. 

4.  The  Roman  alum  does  hot  merit  the  exclusive  pre- 
ference that  has  been  given  to  it,  for  we  have  obtained 
on  woollen ,*  cotton,  and  silk,  with  Lieige  alum  purified  by 
water,  and  even  with  the  alums  of  Bouvier  and  Ciiraudau, 
tolouTs  as  fine  and  as  brilliant  as  those  produced  by  the 
Roman  alum  ;  and  whenever  this  last  has  appeared  to  us 
to  be  superior  to  the  aluths  of  Bouvier  and  Curaiidau,  we 
can  assert  that  the  difference  has  beeri  so  trifling,  that 
none  but  experienced  persons  could  perceive  it; 

5.  The  alums  of  Javelle,  and  especially  of  Liege^ 
though  they  do  not  contain  more  than  -rmv  of  sulphate 
of  iron,  almost  always  produce  colours  less  lively  than 
those  of  the  purified  or  pure  alums. 

6.  This  eftect  of  sulphate  of  iron  is  hot  the  same  oh  all 
inaterials,  and  with  all  colouring  substances ;  it  is  very 
sensible  on  silks  coloUi^d  with  woad  and  cochineal ;  it  is 
a  little  less  so  on  cotton  ;  and  it  is  still  much  less  so  updti 
TToollen,  with  these  same  substances.  The  woollen  appear- 
cd  to  retain  a  less  quantity  of  sulphate  of  iron  than  the  cot- 
ton, and  especially  than  the  silk,  for  the  colours  in  woollen 
are  less  altered  by  -^  of  this  sulphate,  than  those  in  silk 
are  by  t4tt  »  ^^^  i"  ^"  ^'^^  colours  of  madder,  orseille, 
and  kermes^  it  required  very  large  portions  of  this  sub- 
stance to  regulate  the  tint,  and  sometimes  even  to  deprive 
it  of  its  rawness. 

7.  All  manufacturers  of  alum  therefore  m(ay,*when 
they  please,  by  simple  means,  and  at  a  little  cost,  con- 
vert the  most  impure  alum  into  such  as  may  possess  all 
the  propprti^s  and  advantages  of  the  so  much  boasted 
Komari  aluni. 

y^.  X^^SicoiqD- Seriks.  •  X  W* 
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We  hope  that  the  importation  of  foreign  alums  into 
France,  which  deprives  it  annually  of  several  millions^ 
and  which  has  already  sensibly  diminiahed,  will  soon 
cease  entirely  ;  that  our  manufacturers  of'^luip^  better 
infornjed  of  their  true  interests,  will  no  longer  seek  ta 
distinguish  their  goods  by  false  appearances ;  that  their 
care  to  furnish  the  trade  with  no  alums  but  what  are  con- 
stantly pure,  will  soon  cause  the  Roman  alum  to  be  for-- 
gotten  among  our  manufacturers ;  and  that  at  last  our 
native  alums,  the  alums  of  French  manufacture,  justly 
famous,  will  extend  to  foreign  countries,  ^nd  enrich 
France  by  a  new  and  considerable  branch  of  commerce. 


.A.^ 
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Receipt  for  an  clastic  and  permaiunt  Dye  and  Varnish  for 
Hats^  Helmets  of  Felt ^  Qaiters,  BootSy  afid  S/ides  ;  and 
which  may  also  be  employed  with  Success  op,  Wqqlipi  and 
Linen  Cloths. 

First  Operationf 

:T  is  necessary  in  the  first  place  to  extract  fh)m  hats 
and  other  articles  of  felt,  whatever  gum  they  may  con- 
tain ;  this  may  be  easily  eflfccted,  by  washing  them  in 
warm  water,  and  gently  pressing  them.  Before  they  are 
'  perfectly  dry,  they  must  be  put  upon  blocks,  to  preserve 
their  shape,  and  to  prev^ent  wrinkles,  which  is  very  essen- 
tial. New  leather  as  well  as  old  requires  to  be  scraped 
with  a  glass,  to  take  from  its  surface  the  wax  or  grease 
with  Avhich  it  may  be  impregnated.  Hard  resin  reduced 
to  a  powder,  and  laid  on  with  a  coarse  brush,  also  clears 
it  perfectly  of  the  grease. 

Second.  Operation* 

All  felt  hats  have  a  kind  ef  down  or  nap,  of  which  they 
should  be  cleared,  by  means  of  a  dry  pumice-stone  ;  thii 

operation 


/ 
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operati6n  may  he  performed  without  taking  the  hat  from 
the  block,  and  every  part  wliere  the  varnish  is  to  be  ap- 
plied should  be  thus  deprived  of  its  down.  Leather 
should  be  cleared  in  the  same  manner,  in  order  to  erase 
both  its  natural  inequalities  and  the  marks  left  by  the 
scraper^ 

The  dry  pumice-stone  alone  is  used  to  clear  woolleo 
and  linen  cloths  of  their  nap,  as  ic  does  hats. 

Third  Operation. 

The  down  being  removed  in  the  manher  above  men- 
tioned, a  coat  of  thie  black  dye  (to  be  described  below) 
must  be  laid  On  the  hats  or  bther  articles  to  be  varnished. 

They  must  be  suffered  to  dry  well  upon  the  block,  that 
th^y  way  not  Ml  into  wrinkles,  which  would  pi*event  the 
equal  distribution  of  the  dye. 

Fourth  Operation^ 

When  the  first  coat  of  dye  is  perfectly  dry,  the  pumice- 
stone  mudt  be  u^ed  (wetting  it  from  time  to  time),  in 
order  to  remove  any  inequalities  which  may  remain. 

Fifth  Operatibn. 

After  waiting  some  hours,  if  the  air  be  warm  and  dr}-, 
a  second  coat  of  the  black  dye  may  be  applied,  afid  po- 
lished in  the  same  manner  with  the  pumice-stone  as  be- 
fore observed. 

Sixth  Operation. 

The  varnish  (wbich  will  be  described  below)  is  used 
to  give  the  finishing  hand  to  the  felt,  leather,  or  cloth, 
taking  care  to  employ  for  this  purpose  a  fine  and  even 
pencil,  that  the  varnish  may  be  uniformly  and  equally 
spread. 

When  the  first  coat  of  varnish  is  perfectly  dry,  it  must 
be  sprinkled  with  pumice-stone  reduced  to  a  fine  powder, 

X  2  and 
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'  and  rubl^ed  well  all  over  with  a  wet  sppnge  or  piece  of 
fiBe  lineu  rag,  of  flax  or  hemp,  also  w.ettec}. 

To  render  th^  varnish  perfectly  smooth,  tripoli  so^xked 
in  a  pint  of  oil,  and  rubbed  on  with  the  palm  of  the  haud^ 
may  be  i^sed  in  the  place  of  pumice-stone.  At  the  second 
and  last  coat  of  varnish,  it  must  be  polished,  when  well 
dried,  by  sprinkling  it  with  §tarch  and  rubbing  it  with  a 
fine  linen  rag,  which  gives  it  a  very  fine  lustre. 

In  case  the  varnish  becomes  tarnished  or  loses  its  lustre 
by  any  accident  or  by  long  usage,  it  may  be  restored 
by  placing  thq  articles  in  boiling  watpr  fpr  one  minpte, 
isufFering  them  to  dry  thoroughly,  sprinkling  them  witl| 
starch,  and  rubbing  them  with  a  fine  dry  linen  rag.  They 
.>vill  then  resume  their  former  brilliancy. 

"Preparatian  of  Linseed  Oily  under  the  Denomination  of 

\         Oil  of  Marniite. 

Take.  Linseed  oil  15  pounds. 

Umber  -         4  ounces. 

Red  lead  -         1  pound  8  ounces.    • 
White  lead      -      2  pound  4  ounces. 

,  Put  the  whole  into  a  kettle  placed  over  a  strong  coal 
fire  ;  let  it  bqil  for  36  or  40  minutes,  stir  it  from  time  to 
time  with  a  wooden  spatula,  being  careful  that  it  is  nej- 
ther  too  little  boiled,  nqr  viscous  from  being  too  much. 

When  you  take  the  kettle  off  the  fire,  throw  into  it  ji 
piece  of  bread;  both  crust  and  crpmb,  of  the  size  of  a 
roll.  Cover  it  and  leave  it  to  cool  for  24  hours,  T^^ 
oil  thus  prepared  serves  for  various  purposes. 

Composition  of  the  Black  Dye, 

1.  Take  of  black  umber  2  pounds  13  ounces,  cut  it 
Into  small  pieces,  and  put  them  into  a  frying-pan  upon  a 
very  brisk  firre,  and  roast  it  like  coffee  for  about  three- 

quarter^ 
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quarters  of  an  hour  ;  bruise  it  afterwards  very  fine  upon 
jnarble,  mixing  it  in  the  manner  of  painters  with  a  iitdc 
of  tbjB  oil  of  marmite,  and  put  this  preparation  into  a 
stone  ]jot. 

2.  Take  of  verdegris  3  pounds,  reduce  it  to  an  impal« 
pable  powder ;  mix  it  with  thi3  oil  of  marmite,  and  then 
put  it  into  the  stone  pot  which  contains  the  umber. 

3.  Take  of  lamp-black  1  pound,  mix  it  also  with  the 
pil  of  marmite,  put  it  into  the  3ame  stone  pot,  and  blend 
the  whole  well  together. 

This  is  the  mixture  used  to  dye  articles  of  felt,  cloth, 
or  leather ;  observing  with  respect  to  leather  that  it  h 
essential  to  give  it  previously  two,  three,  and  sometime* 
§ix  coats  of  the  oil  of  marmite  ;  that  it  must  be  well  dried 
each  time,  in  order  to  extract  from  the  leather  the  grease, 
wax,  and  fish  oil,  that  the  dye  may  more  easily  incorpo- 
rate with  it.  This  precaution  must  be  taken  with  soft 
boots  when  placed  on  the  blocks  or  boot  lasts,  and  with- 
put  taking  them  off,  the  dii)'erent  coats  of  dye  and  varmsh 
pay  be  applied  to  them« 

Method  of  preparing  the  Vaimish, 

Take  of  Prussian  blue  12  ounces. 

Indigo  -  12 

Braise  these  drugs  separately  upon  the  marble  ;  mix 
i!t\tm  up  with  a  little  oil  or  spirits  of  turpentine,  and  put 
^hese  ingredients  intq  a  pot  by  themselves. 

Take  afterwards  gum  copal  8  ounces. 

Prepared  nut  oil  5 

Spirit  of  terpentine  1  •* 

Put  the  gum  copal,  bruised,  into  a  matrass  with  a  large 
iieck  upon  a  strong  fire  without  flame,  being  careful  to, 
ftir  it  frequently  and  to  keep. it  unstopped.     It  may  be 

known 
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known. that  the  gum  is  totally  dissolved,  when  the  smole 
has  entirely  albated  in  the  matrass ;  then  some  prepared 
nut-oil  must  be  poured  into  it  a  little  at  a  time,  stirring 
the  mixture  each  time  that  it  is  put  for  an  instant  on  the 
fire,  that  the  whole  may  be  perfectly  incorporated.  Af- 
terwards,  and  in  the  same  manner,  pour  spirits  of  tur- 
pentine into  it ;  and  lastly  iSlter  this  composition,  let  it 
cool,  and  it  may  be  bruised  with  Prussian  blue  and  in* 
digo,  in  small  qutintities  at  a  time,  the  whole  being  well 
mixed  together. 

This  mixture  forms  the  fine  varnish  proper  for  the  pur» 
pose  in  question. 


-A-^ 
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J  osEPH  MosELEY  Elliot,  of  the  parish  of  St.  James, 
Clerkenwell,  in  the  county  of  Middlesex,  Watchmaker ; 
for  a  new  or  improved  method  of  making  and  construct- 
ing repeaters,  or  repeating  watches,  and  time-pieces. 
Dated  October  30,  1806. 

James  Frederick  Matthey,  of  Suffolk-street,  Cba- 
ring-cross,  in  the  city  of  Westminster,  Lieutenant  in  De 
Menron's  Regiment ;  for  various  improvements  upon  fire- 
arms and  guns  of  all  descriptions. 
Dated  December  4,1806. 

Samuel  Williamson,  ofKnutsford,  in  the  county  of 
Chester,  Weaver ;  for  an  improvement  in  weaving  cot- 
•  ton,  silk,  woollen,  worsted,    and  mohair,    and  each  of 
them,  and  every  two  or  more  of  Uiem,  by  looms. 
Dated  December  4,  1806. 

William 


j^tst  (^  faients.  1  $  ^ 

WiLi^iAM  Hyde  Wollaston,  of  the  parish  of  St. 
Mary-la-bonne,  in  the  county  of  Middlesex,  Gentleman; 
for  an  instrument  whereby  any  person  may  draw  in  pei^ 
spective,  or  may  copy  or  reduce  any  print  or  drawin^^. 
Dated  December  4,  180^. 

.  '  William  Speer,  of  the  city  of  Dublin,  Esquire,  now 
residing  in  the  city  of  Westminster ;  for  a  new  art,  me- 
thod, or  process  of  purifying,  refining,  and  otherwise  \mr 
proFing  fish  oils  and  other  oils,  and  converting  and  ap- 
plying to  use  thei  unro&ned  parts  thereof. 
Dated  December  13,  1806. 

Thomas  Scott,  of  ClerkenwelUclose,  in  the  county 
of  Middlesex,  Musical-instxument-maker  ;  for  an  im- 
proved musical  instrument  called  a  flageolette  English 
flute,  or  an  instrument  on  the  flageolette  principle,  so 
constructed  as^a  single  instrument'that  two  parts  of  a  mu- 
sical  composition  can  be  played  thereon  at  the  same  time 
Jiy  ope  person.     Dated  December  13,  1806. 

Ambhose  Bowden  Johns,  of  Plymouth,  in  the  count j 
iof  Devon,  JBookseller ;  for  certain  compositions,  and  a 
raod«  of   ndanufacturing  the  same,    for  covering    and 
feeing  houses,  and  various  other  useful  purposes. 
Dated  December  22,  1806. 

William  Bell,  of  the  town  of  Derby,  Engineer ;  for 
an  improvement  upon,  and  an  addition  to  smoothing-- 
irons, planeing'irons,  and  various  edge  tools,  applicable 
to  many  useful  purposes. 
Dated  December  22,  180Q. 

Anthony  George  Eckhardt,  of  Berwick-street,  Gol* 
den-square,  in  the  county  of  Middlesex,  Gentleman, 
Fellow  pf  the  Royal  Society,  and  Member  of  the  Society 
•f  Haerlem  i»  Holland  ;  for  certain  improvements  in  the 

mode 
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ibode  of  covering  or  inclosing  books,  whereby  theii'  coTf- 
tents  will  be  secured  from  the  observation  of  any  person 
but  tlie  owner,  and  will  also  be  preserved  from  injury* 
Dated  December  22,  1806. 

Anthony  George  Eckhardt,  of  Berwick-street,  Gof- 
deti-square,  in  the  county  of  Middlesex,  Gentleman, 
and  Member  of  the  Royal  Society  of  London,  and  of  the 
Society  of  Haerlem  in  Holland^,  and  Joseph  Lyon,  of 
liiiilbank-^treet,  Westminster,  in  the  said  county  of  Mid- 
dlesex, Cooper ;  for  a  new  method  of  manufacturing 
pipes  for  the  conveyance  of  water  under  ground  dif- 
ferent to  the  present  pipes. 
Dated  December  22 j  1806*. 

"  Charles  Schmalcalder,  of  Little  Newport-street, 
in  the  parish  of  St.  Ann,  Soho,  in  the  county  of  Middles- 
sex,  Mathematical  and  Philosophical  Instrument-maker ; 
for  a  delineator,  copier,  or  proportion-ometer,  for  the 
use  of  taking,  tracing,  and  cutting  ont  profiles,  as  also 
copying  and  tracing  reversely  on  copper,  brass,  hard 
wood,  card-paper,  paper,  asses-skin,  ivory,  and  glas9, 
to  different  proportions,  directly  from  nature,  landscapes, 
prospects,  or  any  other  objects,  standing,  or  previously 
placed  perpendicularly  ;  as  also  pictures,  drawings,  prints^ 
plans,  caricatures,  and  public  characters. 
Dated  December  22,  1S06. 
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Spec^aium  of  the  Patent  granted  to  William  Hyde 
WoLLASTON,  qfthe  Parish  of  St.  Manf4e^Bcne^  in  the 
County  of  Middlesex y  Gentleman ;  for  an  Instrument 
whereby  any  Person  msgf  draxo  in  Perspectwe^  or  nun/ 
mpy  or  reduce  amf  Print  or  Drawing. 

Dated  December  4,  1806. 

i 

With  Engraviiigs..  / 

— __ 

X  O  all  to  whom  these  presents  shall  come,   &c. 
Now  KNOW  Y£,  that  in  compliance  with  the  said  proviso^ 
I  I  the  said  William  Hyde  WoUaston  do  hereby  declare 

I  that  my  said  invention  is  described  in  manner  following ; 

that  is  to  say :  My  said  instrument  consists  principally 
of  two  reflecting  surfaces,  so  placed  with  regard  to  each 
I  other,  as  that  one  (which  I  will  call  the  first)  of  the  said 

surfaces  shall  be  wholly  or  in  part  interposed  between  the 
eye  of  the  artist  and  the  paper,  or  other  material  on  which 
the  delineation  of  any  object  or  view,  or  the  copy  or  re« 
duction  of  any  sketch,  print,  or  drawing,  shall  be  in- 
tended to  be  made  ;  and  the  said  reflecting  surface  shall 
Vol.  X. — Second  Series.  Y  be 
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be  so  inclined  toward  the  other  (which  I  will  call  the  se- 
cond) reflectihg  sutface,  that  objects   reflected  by  that 
second  reflection  niay  also  be  again  reflected  by  the  first, 
and  may  by  that  means  be  renderied  visible  to  the  eye 
after  two  reflections,  when  the  sight  is  directed  towards 
the  said  paper  or  other  material.     And,  in  order  that  the 
said  paper  or  other  material  may  be  seen  with  the  same 
eye,  as  well  as  the  doubly-reflected  object,  I  make  the 
said  first-mentioned  reflector  of  such  materials  as  shall 
permit  the  said  paper  or  other  material  to  be  seen  through 
the  same  ;  or  otherwise  I  make  the  said  first-mentioned 
reflector  of   materials   not   capable  of  transmitting   the 
light ;  and  in  this  case  I  do  interpose  the  same  in  part 
only  between  the  eye  and  the  said  paper  or  other  mate- 
rial.    In  the  former  construction  the  first  reflector  may 
be  a  piece  of  plain  unsilvered  glass,  which  is  capable  of 
exhibiting  the  image  of  a  considerably  luminous  object 
by  reflection,  at  the  same  tinie  that  a  piece  of  white  pa- 
per or  other  surface  may  be  seen  through  the  glass,  and 
the  image  of  that  object  may  b^  placed  upon  the  said 
paper  or  other  surface  ;  but  in  case  the  object  be  less 
bright,  it  may  not  be  thus  seen  by  reflection  from  clear 
whhe  glass  distinctly  enough  to  be  delineated,  and  in 
this  case  glass  that  is  blue,  or  of  any  other  dark  colour, 
will  be  preferable*     But;  it  is  in  general  better  to  use  for 
the  first  iteflector  a  glass  parily  silvered,  and  to  allow 
the  paper  to  be  seen  through  an  opening  in  the  silvering, 
©r  past  the  edges  of  the  same  by  one  portion  of  the  eye, 
while  the  doubly-reflected  object  is  seen  in  the  silvering 
by  the  other  portion  of  the  same  eye. 

And  I  do  ferther  dedare,    that  my  said    instrument 
Inight  also  b^  cnade  with  surfaces,  which  act  by  what 
opticians  call  prismatic  reflection  ;  but  that  I  do  not  give 
the  preference  to  surfaces  of  this  last  description,  be- 
cause 
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cause  when  tlie  reflected  object  is  much  illuminated  it 
may  thus  be  made  too  bright  to  allow  the  paper  and  pen- 
cil to  be  seen  distinctly.  The  most  convenient  position 
in  which  the  said  reflecting  surfaces  may  be  placed  with 
regard  to  each  other  is  such,  that  the  rays  proceeding  from 
the  object,  and  falling  on  the  first  mirror,  (which  are 
known  to  opticians  by  the  denomination  of  incident  rays,) 
shall  each  severally  be  at  right  angles  to  that  proportion 
of  the  same  ray  which  after  reflection  proceeds  to  the 
eye,  (and  is  known  by  the  denomination  of  the  emergent 
ray,)  because  in  these  circumstances  the  instrument  will 
be  adapted  to  drawing  upon  an  horizontal  surface.  And 
jn  order  that  the  same  incident  and  emergent  rays  may 
be  at  right  angles  to  each  other,  it  is  requisite  that  the 
reflecting  surfaces  should  be  inclined  to  each  other  at  the 
angle  of  45  degrees,  as  is  shewn  in  Fig.  1,  hereunto  an- 
nexed (see  PI.  VII.),  or  at  an  angle  of  1 35  degrees,  (which 
is  the  supplement  of  45  degrees,)  as  is  shewn  in  Fig.  2. 
a  4  in  each  figure  is  the  section  of  a  reflector,  partly  trans* 
parent  and  partly  silvered,  m  w  is  the  surface  of  the  same 
glass,  and  0  the  part  silvered,  cd  in  each  figure  is  the 
section  of  a  glass  wholly  silvered.  When  prismatic  re- 
flection is  employed,  the  angle  of  the  reflecting*  surfaces 
to  produce  a  like  cfiect  must  be  135  degrees,  as  in  Fig.  3, 
which  represents  the  section  of-  a  solid  prismatic  piece  of 
glass,  in  which  both  reflections  are  m.ade,  and  the  re- 
flecting surfaces  aft  and  ic.  The  angle  at  6  is  135  de- 
grees, and  the.angle  at  d  90  degrees ;  and  the  angles  at 
rfandcmay  be  each  6*71  degrees,  but  need  not  neces- 
sarily be  equal.  In  each  oi  these  figures  e  is  the  eye  to 
which  a  ray  hgy  after  being  reflected  at  g  smd/,  passed 
on  in  a  direction  /e  at  right  angles  to  /ig.  The  glasses, 
or  other  suitable  reflecting  surfaces  herein  before  de- 
scribed, when  properly  mounted,  and  supported  at  a 

Y  2  convenient 
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convenient  distance  from  the  paper  or  otber  material 
upon  which  the  said  delineation,  copy,  or  reduction  is  to 
be  made,  do,  together  with  the  necessary  framing,  (which 
eipery  competent  workman  may  easily  make  of  a  variety 
of  forms  without  farther  instruction,)  constitute  the  whole 
of  my  said  instrument,  adapted  to  the  use  of  persons 
who  can  with  facility  see  both  near  and  distant  objects ; 
but  for  persons  who  are  short-sighted  I  place  a  suitable 
concave  glass  before  the  distant  object,  so  as  to  receive 
and  transmit  the  incident  rays  ;  and  for  long-sighted  per- 
sons I  place  a  suitable  convex  glass  between  the  eye  and 
the  said  paper,  or  other  material. 

Fig.  4  represents  the  section  of  a  pair  of  reflectors  at 
angles  of  45  degi*ees,  to  be  mounted  in  a  frame  which 
carries  pne  convex  glass  ifc,  and  another  concave  glass 
m  w,  which  turn  upon  the  same  hinge  at  /,  so  that  either 
of  them  may  be  turned  into  its  place  for  use.  In  the  po^ 
sition  here  given  the  convex  glass  is  supposed  to  be  em- 
ployed, and  the  line  op  represents  a  ray  by  which  the 
paper  an4  pencil  are  seen  at  the  same  time  that  the  ob- 
ject is  seen  by  rays  reflected  through  hyg^/e,  which 
render  the  same  visible  in  the  direction  e/.  The  said 
convex  and  concave  glasses  may  conveniently  be  made 
of  the  focal  length  of  twelve  inches  ;  and  the  instrument 
must  then  be  supported  at  the  distance  of  twelve  inches 
from  the  paper.  , 

In  witness  whereof,  &c. 


Wc  are  requested  to  add,  that  the  Patentee  has  ap- 
pointed  Mr.  Newman,  of  Soho-square,  to  manufacture 
and  vend  the  above-described  instrument. 
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Specification  of  the  Patent  granted  to  Robert  Vazie,  of 
'  St,  Mary^  RotheMthe,  in  the  County  of  Surrtyj  Civil 
Engineer ;  for  Improvements  in  the  Measures  and  m 
the  Machinery  to  be  used  in  making  Bricks  and  Earthen- 
Ware  /  and  also  Improvements  in  the  Carriages  /or 
removing  tfie  said  Articles;  which  said  Improvements 
are  separately  applicable  to  various  other  useful  Purposes^ 

Dated  November  6,  1806. 


With  Engravings. 


T. 


O  all  to  whom  these  presents  shall  come,  &c« 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Robert  Vazie  do  hereby  declare  that  my  said 
invention  is  described  in  the  drawings  in  the  margin 
hereof,  and  in  the  description  following;  that  is  to 
say: 

Part  I.  To  adjust  the  quantity  of  coak  to  be  used  in 
burning  bricks  and  in  baking  earthen-ware,  I  do  place 
upon  the  outside  of  the  coal-bushel  measure  with  which  I 
measure  the  said  coals,  a  moveable  semi- circular  metal 
bow,  upon  which  I  suspend  three  moveable  bobs  or  pins 
of  metal,  or  other  material,  so  as  to  form  three  guages 
ABC,  Fig.  4,  (Plate  VIII.)  of  such  a  due  length,  and 
at  such  a  distance  from  each  other,  that  when  the  mea- 
sure is  filled  with  coals  to  the  height  of  seven  inches  per« 
pendicular  above  the  centre  of  the  plane  of  the  top  of 
the  measure  ,  the  lower  part  of  the  guage  A  is  equal  to 
the  due  height  of  the  heap,  and  the  lower  part  of  the 
guages  B  C  comes  in  contact  with  the  straight  side  of 
the  heap  at  a  mean  distance  from  the  top  of  the  heap  to 
the  outside  of  the  measure ;  which  heap  is  as  nearly  in 
the  form  of  a  cone  as  the  nature  of  the  coal^  will  perqiit, 

the 
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the  outside  of  the  measure  beings  the  extremity  of  the 
base  thereof;  to  prove  the  regularity  of  the  sides  of  the 
said  heap  on  each  side  of  the  bow  when  placed  perpen- 
dicularly, I  apply  thereto  a  straight  rule,  of  metal  or 
wood,  or  both,  at  least  as  long  as  the  side  of  the  cone. 
The  bow  and  the  guages  are  turned  down  by  means  of 
the  hinges  D  D,  and  lie  on  the  outside  of  the  measure 
at  the  time  of  filling  it.  The  bow,  the  guages,  and  the 
rule,  can  be  applied  to  any  other  perpendicular  height 
of  the  heap  besides  seven  inches,  and  may  with  utility  be 
used  upon  measures  of  greater  or  less  diameter,  or  of 
any  other  denomination  besides  the  said  bushel  measure  ; 
in  which  cases  a  proportionate  difference  must  be  made 
in  the  length  of  the  bow,  ,the  guages,  and  the  rule,  and 
also  in  the  distance  at  which  such  guages  are  placed 
from  each  other,  so  that  the  side  of  the  heap  upon  each 
respective  measure  shall  be  of  equal  declivity  with  the 
heap  upon  the  bushel  measure  at  the  time  being.  The 
said  bow  with  the  guages  might  be  applied  to  adjust  the 
heap  without  the  rule  ;  or  the  rule  adjusted  to  the  due 
length  of  the  side  of  the  cone,  as  per  Fig.  5,  may  be 
applied  on  each  side,  and  every  side  of  the  heap,  with- 
out- the  bow  and  guages;  in  the  latter  case,  the  rule  will 
both  adjust  the  side  of  the  cone,  and  form  a  standard  for 
the  perpendicular  height  of  the  heap.  Measures  thus 
adjusted  may  be  usefully  applied  to  the  admeasurement 
of  coals  for  household  use,  and  the  other  purposes  for 
which  coals  are  used  ;  and  also  for  the  measurin<r  of 
grain,  fruit,  roots,  and  such  other  articles  as  are  usually 
disposed  of  by  admeasurement. 

Part  II.  To  raise  the  water  to  be  used  in  tempering 
and  preparing  clay^or  other  materials,  for  making  bricks 
and  earthen-ware,  I  apply  in  preference  to  a  pump  with 
one  piston  or  bucket  a    pump  with  two  or  more  pis- 
tons 
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tons  or  buckets,  in  the  foUowing  manner,  viz.  Upon  a 
bar  of  wood  or  iron,  called  a  spear  or  rod,   I  do  fix  the 
uppermost  piston,  upon  the  underside  of  the  said  piston 
I  do  place  an  eye  of  iron,  or  other  metal,  and  by  means 
of  a  hook,  at  the  upper  end  of  a  separate  bar  of  wood 
or  iron  A,  (upon  which  bar  1  fix  the  undermost  piston,) 
the  different  pistons  are  connected   together  per  B  C, 
Fig.  6.     The  distance  between  the  said   pistons  is  two 
feet ;  and  every  thirty  feet  the  water  is  to  be  raised ,   I 
apply  two   pistons  thus  connected  together,  which  rise 
and  fall  at  one  and  the  same  time  by  means  of  a  lever,  or 
other  machinery  usually  applied  for  that  purpose.    In  or- 
der to  prime  the  said  pump  in.  case  ther«  is  more  than 
one  set  of  pistons  applied,  I  place   the  funnel  or  small 
cistern  D  at  a  short  distance  above  the  lowest  set.     In 
the  pipe  which  connects  the  said  funnel  with  the  pump 
I  fix  a  cock  of  brass  or  other  fit  material,  and  in  place  of 
one  plug  I  apply  in  the  said  cock  the  two  plugs  EE,  or 
two  separate  cocks  may  be  fixed  in  the  said  pipes.     The 
pistons  may  be  placed  at  a  greater  or  less  distance  from, 
each  other  than  is  hereinbefore  described,  and  may  be 
connected  together  by  hinges  of  diflTerent  constructions, 
or  may  be  fixed  upon  a  rod  passing  through  the  differeni; 
pistons  with  or  without  a  fixed  joint  upon  the  said  rod« 
The  box  or  boxes  in  the  lower  chamber  of  the  pump, 
also  the  valves  upon  the  said  box  or  boxes  and  upon   the 
pistons,  may  be  applied  in  any  usual  manner.     Pistons 
thus  connected  together  may  be  also  applied  usefully  iti 
a  pump  to  raise  water  from  a  mine,  shaft,  pit  or  quarry, 
or  the  hold  of  a  ship,  or  reservoir  for  general  purposes, 
or  for  compressing  or  exhausting  air  or  steam  ;  and  the 
cock  may  also  be  usefully  applied  to  retain  or  draw  off 
liquid  matter  from  a  pipe,  cask,  or  reservoir,  or  a  boileaf 
or  vat. 

Part 
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Part  III.  In  the  removal  of  bricks  and  earthen-^ware 
with  carriages  engaged  on  hire,  in  the  day  time,  I  do 
place  in  a  convenient  situation  upon  and  near  the  ^op  of 
each  and  every  such  carriage,  a  signal  when  the  carriage 
is  unhired.  The  signal  is  placed  perpendicularly,  and 
is  placed  as  per  Fig.  7  ;  and  when  the  carriage  is  hired 
the  said  signal  is  turned  down  by  means  of  a  joint  at  A, 
(similar  to  the  joint  of  a  clasp-knife,)  and  lies  horizon- 
tally. In  the  night-time  I  do  place  in  a  similar  situation 
to  that  before  described,  a  lanthorn,  containing  a  lamp 
or  other  light.  When  the  carriage  is  unhired,  the  light 
appears  through  certain  characters  cut  in  a  shutter,  as 
per  Fig.  8  ;  and  when  the  carriage  is  hired,  the  said  shut- 
ter is  turned  down  by  means  of  the  hinges  B  B,  wheit 
the  light  alone,  without  any  characters,  will  appear. 
One  or  more  day  or  night  signals,  to  answer  the  above 
purposes,  may  be  exhibited  on  one  or  more  sides  thereof, 
on  each  and  every  such  carriage,  in  any  other  conspicu- 
ous situation,  fornfi,  or  description  on  metal  or  other  ma- 
terials, and  may  also  be  affixed  with  advantage  on  hack^ 
ncy-coaches^  stage-coaches,  and  other  carriages  usually 
engaged  on  hire :  or  the  day  signal  may  be  exhibited  ou 
the  person  of  the  driver,  oir  upon  the  outside  of  each 
such  carriage  when  unhired,  and  concealed  when  hired. 

A  farther  improvement  in  such  carriages  consists  ia 
reducing  the  friction  of  the  wheels.  To  effect  this,  I  do 
use  in  the  boxes  of  the  said  wheels  (in  preference  to 
common  oil  or  other  oily  substance)  oil  prepared  in  the 
following  manner,  to  free  it  from  heterogeneous  matter, 
which  renders  it  viscous  or  tenaeious,  viz.  I  take  whale* 
blubber,  and  put  it  into  a  pan  (with  a  moveable  cover) 
of  copper  or  other  metal.  This  pan  n  placed  upon  a 
boiler,  and  by  the  h&aX  of  the  steam  arising  therefrom 
when  boiling  the  oil  is  extracted.  The  oil  is  then  put  into 

a  separate 
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%  separate  steam-pan  with  water,  and  is  there  purified. 
The  aforesaid  boxes  may  be  made  in  any  of  the  methods 
in  use  for  retaining  oil.  I  also  burn  the  said  oil  in  the 
signal  lamps  before  described,  because  it  affords  a  strong 
light,  and  leaves  little  or  no  incombustible  matter  in  the 
kmp.  This  oil  may  be  used  with  advantage  in  the  boxes 
of  the  wheels  of  other  carriages,  or  burnt  in  other  lamps/ 
and  is  applicable  to  various  other  useful  purposes. 

In  witness  whereof,  &c. 


Specification  of  the  Patent  granted  to  Henry  Pratt,  of 
Birmingham^  in  the  County  of  Warwick,  Steel  Toy^ 
nwker ;  for  a  Toast^tand,  or  an  Improvement  on  the 
Article  commonly  called  Cats  or  Dogs,  upon  which 
Things  are  placed  before  the  Fire. 


T 


Dated  October  2,  1806. 
With  Engravings. 


O  all  to  whom. these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Henry  Pratt  do  declare  that  my  said  invention 
of  a  new  toast-stand,  or  an  improvement  on  the  article 
cotninonly  called  cats  Or  dogs,  on  which  things  are 
placed  before  a  fire,  is  described  as  follows  ;  that  is  to 
say :  Instead  of  the  legs  being  screwed,  as  in  the  usual 
way  of  constructing  cats  or  dogs,  to  a  ball  or  centre- 
piece^  I  substitute  one,  two,  or  more  joints,  with  one  or 
more  stops,  to  form  proper  angles,  or  I  make  them  with 
fixed  joints,  by  means  of  one  or  more  pins  or  rivets  pass- 
ing through  the  joints.  The  joints  which  I  substitute  in* 
stead  of  screwing  the  legs  into  the  eentre-piece,  are  de- 
scribed as  follows ;  in  the  article  commonly  called  a  cat, 
V<$'t.  X.'— Second  JSeries.  Z  (se« 
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(9ee  ^ravings  Fig.  1 ,  Plate  Y III.)  it  is  about  one  uich 
more  or  less  diameter,  with  ^  bole  iiiade  through  the 
centre  of  each  joint  to  ado^it  a  pin,  on  which  the  centre 
jpint  9ioves.     Another  hole  is  made  in  each  outside  joint 
halfway  between  the  centre  bolt:  and  the  outside  of  th^ 
joint  through  which  another  pin  ox  rivet  passes,  to  faslv^n: 
the  outside  joints  to  keep  them  froip  moving,   Tbe  cejutri^ 
joint,  has  a  groove  made  in  it  about  half  ao  inch  }PDg> 
making  about   the  third  part  of  a  sjemicircle.     The  pin 
that  fastens  the  two  outside  joints  together  passes  through 
this  groove,  making  a  stop,  and  forming  a  triangle  when 
open.     The  joints  which  I  substitute  for  the  article  com- 
monly called  dogs,  (see  drawings  Fig9-  2  and  3,)  in  the 
diameter  of  the  joints  the  centre  pin  and  middle  joint  are 
the  same  as  mentioned  in  the  description  of  the  cat ;  and 
in  each  of  the  outside  joints  I  make  a  groove,  similar  to 
the  one  described  in  the  middle  joint  of  the  cat.     These 
groove  are  opposite  to  each  other,     A  pin  passes  through 
these    two  grooves   and  the   centre  joint,  making   the 
stop,  and  forming  the  triangle  when  open.     When  re- 
quired, I  attach  a  fork  to  these  stands,  for  the  purpose 
of  tbastiqg.     This  fork  is  attached  in  the  following  man^* 
oer  :  the  middle  leg  of  the  iipper  part  of  the  cat  or  dog  ( 
inake  hollow,  into  which  I  make  to  slide  a  siuall  handle 
with  ^  toasting-fork,    made  to  spring  in   the  prongs^ 
whiiph^  when  drawn  out  of  the  tube  by  mean^  of  a  joint, 
falls  in  an  horizontal  position,  and  forums  a  to^ting-fork. 
These  articles  are  made  of  any  kind  of  metal,  or  coix\t 
pound  of  metals,  of  sufficient  stiflaess,  prof  wpod, 
b  witness  whereof,  &c» 


J^cifi^aiion 
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SpeeiJtdHtion  of  ike  Patent  granted  to  William  NicttoLsow, 

ofSokO'Square^  in  the  county  of  Middksexj  Gtntleriian; 

far  various  Imjmrvements  in  the  Application  of  Steam  to 

useful  Purposes^  and  in  the  Apparatus  required  to  the 

same.    Dated  November  22,  1806. 


With  a  Plate. 


T( 


O  aH  to  whom  these  presents  shall  come,  &:C* 
Now  K^ow  YE,  that  in  compliance  with  the  said  proviso, 
1  the  said  William  Nicholson  do  hereby  declare  that  my 
said  invention,  and  the  manner  in  which  the  same  is  to 
be  carried  into  effect  and  practice,  are  described  as  fol- 
lows. I  convert  water  into  steam  by  the  application  6f 
heat  in  any  of  the  usual  and  well-known  methods,  and 
peroiit  the  said  steam  to  rush  out  through  one  or  more 
apertures,  of  such  magnitudes  respectively  as  may  be 
best  adapted  to  the  several  intended  purposes.  And  I 
do  permit  the  current  or  currents  of  steam  to  pass  through 
a  portion  of  the  atmosphere,  or  of  air  communicating 
\fritb  the  atmosphere,  or  of  such  other  gas,  or  elastic 
fluid,  or  vapour,  ot  snfioke,  as  it  may  be  desirable  should 
pass  along  with  the  Said  steam.  —  And  farther,  I  do  dis- 
pose a  tube  or  pipe  (df  a  circular  bore  in  preference)  la 
such  a  position,  with  regard  to  the  said  current  or  cur- 
rents of  steam  and  air,  or  of  steam  and  gas,  elastic  fluid, 
or  vapour,  or  smoke,  as  that  the  said  current  or  cur- 
rents shall  pass  througli  the  said  tube  or  pipe,  and  W 
carried  to  its  place  of  destination.  And  I  do  give  untq 
the  said  tube  or  pipe  a  greater  diameter,  or  si^e  of  per- 
foration, than  I  allow  for  the  first  escape  of  the  steam 
from  the  place  where  the  same  was  produced  ;  and  I  do 
make  the  said  tube  or  channel  either  cylindrical  or  of 
ituch  other  figure  internally  as  may  be  best  suited  to  pro- 

Z  2  ducQ 
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duce  that  effect  which  is  well  known  to  men  of  science 
by  the  name  of  the  lateral  action  of  fluids,  and  is  de- 
scribed in  many  books,  particularly  in  some  writings  of 
Professor ^Venturi,  which  have  been  inserted  in  a  periodi- 
cat^work  called   the  Philosophical  Journal,  which   has 
been  for  a  number  of  years  published  in  London,  and  ac- 
knowledged by  me  as  the  editor  thereof,  and  the  effect 
of  which  said    lateritl    action   of    fluids  is    particularly 
to  be  observed  in  the  ancient  and  well*known  machine 
for  producing^  a  blast  by  the  fall  of  a  shower  of  water 
through  an  upright  pipe  ;  and  in  my  said  invention  the 
lateral  action  of  the  current  of  steam  doth  take   place 
with  regard  to  the  surrounding  air,  or  gas,  or  elastic 
fluid,  or  vapour,  which  is  carried  along  with  it,  so  that 
the  steam  is  made  to  produce  an  effect  of  the  same  na- 
ture as,  but  more  powerful  and  advantageous  than,  is 
produced  by  the  water  in  the  said  ancient  machine  ;  and 
I  do  apply  the  said  current  of  steam  and  air,  or  of  steam 
and  gas,  elastic  fluid  or  vapour,  or  smoke,  to  such  pur- 
poses of  manufacturing  or    philosophical  chemistry  as 
may  be  useful  according  to  the  nature  of  the  several 
cases  respectively,  namely,  —  (l)   for  agitating,  or  for 
impregnating,  or  for  driving  over  in  distillation  water  or 
other  fluids,  or  (2)  for  oxidating,  corroding,  rusting,  or 
altering  the  nature  and  state  of  lead  or  other  metals,  or 
metallic  ores,  or  mineral  bodies,  more  qr  less  heated  or 
ignited  by  the  action  of  fire  in  tubes,  pr  muffles,  or  tests, 
or  bodies,  or  vessels,  or  upon  hearths,  grates,  or  other- " 
wise  so  placed,  situated,   or  exposed,  as  may  be   best 
adapted  for  the  changes  intended  to  be  produced  in  tbe 
said  metals,  metallic  ores,  or  mineral  bodies,  by  means 
of  the  said  current   herein   before   mentioned  and  de* 
scribed  ;  or  (3)  I  do  cause  the  said  current  of  steam  and 
atmospheric  air  to  pass  through  the  tube  or  pipe  herein 

before 
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before  described,  or  in  some  cases  simply  through  an 
aperture  or  hole,  into  a  receptacle  or  air  vessel,  wherein 
the  steam  is  subjected  to  condensation,  and  from  whicli 
vessel  the  atmospheric  air,  thus  deprived  of  its  steam,  is 
conveyed  to  a  furnace  or  any  other  place  containing  fire 
or  burning  materials,  in  order  that  the  said  current  or 
blast  of  air  shall  and  may  excite  and  increase  the  strength, 
rapidity,  and  effect  of  the  combustion. — And  in  order 
that  my  said  invention  may  be  more  fully  understood,  I 
have  hereunto  annexed  certain  drawings  or  sketches  of 
some  of  the  forms  of  the  apparatus,  by  means  of  which 
the  same  may  be  carried  into  effect. 

In  Fig.  1,  (Plate  IX.)  a  represents  a  pipe,  through 
which  the  steam  passes  out  from  a  boiler,  or  any  other 
apparatus,  whence  it  proceeds  through  the  tube  or  pipe 
di^  carrying  along  with  it  a  large  portion  of  commoa 
air,  which  enters  through  the  side  spaces  £6;  and  this 
mixed  fluid  mass,  passes  thence  through  c  c.  If  the  sur- 
rounding part  of  the  pipe  or  channel  ddhe  made  hollow, 
80  as  to  form  a  space  ddy  enveloping  the  bore  ec,  and 
the  hollow  part  dd  be  made  to  communicate  with  the 
boiler  or  general  supply  of  steam,  (without  allowing  any 
portion  to  escape  by  such  communication,)  the  said  sur- 
rounding part  dd  will  be  kept  very  nearly  as  hot  as  the 
steam  itself,  and  the  internal  current  will  not  be  cooled 
by  the  sides  of  the  said  tube  or  pipe.  Or  otherwise,  the 
said  tube  or  pipe  dd^  if  made  of  fit  materials,  may  be 
kept  at  any  required  temperature  by  surrounding  the 
same  wMth  fire ;  or,  on  the  contrary,  if  n^ed  be,  with 
some  cold  fluid  or  other  refrigerating  substance.  In  this, 
and  in  all  the  .other  apparatus,  the  aperture  of  a  must  be 
of  such  a  size  as  shall  be  best  adapted  to  the  intended 
emission  of  steam,  of  such  elasticity  and  teniperature  as 
may  be  best  suited  to  the  objects  in  view  ;  and  so  likewise 

must 
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mxXiX.  be  the  AvAVh^t^Hj  f&tr^j  knd  t'eliEittte  sktia^km  ^t 
distai>6e  of  tfafie  tube  of  pipe^ii:  And  «tinoe  the  said  cir-» 
oumstances  are  themselves  ih  their  own  nature  vafial)l6, 
it  is  not  possible  fbr  iifie  to  gite  any  fattlier  ilistraetfdn 
respecting  ^nch  dimensions  and  situatrdns,  than  by  tte* 
daring  that  a  fe#  trials  will  easily  shew  what  WiH  be 
indst  advantageous  to  be  adopted  in  each  particular 
case'. 

Fig.  2  represents  an  improvement  of  the  ftrrcieiit  Wat^r 
blowing  madiine  ;  in  which,  in  its  usual  cemstrtiicti6tt,  a 
shoWer  bf  water  carri^  ait  down  an  upright  pipe  into  a 
regulating  belly,  as  is  described  in  the  writings  of  Lewis, 
Chiiptal^  and  many  other  ^11-kndwn  authors  of  reputa- 
tion. ^  I  have  introduced  the  water  froi6  a  bead,  or  under 
imy  t5ther  pfessure  through  ^/,  into  the  close  chamber  or 
box  ^e^  which  sufro'ands  the  tube  or  channel'^  ^,  cc^  arid 
supplies  the  Wat^  through  side  apertntes  towards  ct. 
Air  may  also,  if  required j  be  allowed  to  pass  through 
ifntber  side  apertures  as  uiua<.  In  ttiy  impt-o^ement,  a 
current  bf  air  ahd  steam  is  strongly  urged  throiigh  the 
tube  or  pipe  b  4,  by  means  of  the  current  of  iteam  from  a, 
ifi  the  same  mannet"  as  was  explained  a^  described  in 
Fig.  1.  In  this,  as  well  as  in  the  other  apif^Iicatfons,  the 
steam  may  be  allowed  to  paiss  into  the  ttrbfe  or  channel 
thrdiigh  more  apertures  than  one.  As  tlie  tewer  part  of 
ihe  said  improved  blowing  machine,  Fig;  2,  consists,  as 
usual,  of  an  air  vessel  of  that  description,  which  is  called 
a  regulatiiiig  belly,  the  same  heed  flbt  be  described,  be- 
cause it  is  well  kno^^'n  by  that  name,'  and  constittites  no 
part  6f  my  said  improvements. 

Fig.  3  exhibits  a  sketch  of  the  manner  in  which  rtiy 

apparatus  may  be  fconstrufeted  and  disposed  for  producing^ 

li  very  strong  blast  by  liteaiti.    ?7t  represents  the  boiler, 

'  froitx  which  steam  is  supplied  through  the  pipe  au^  wbffilf^ 

it 
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it  passes  into  ^n  air  vessel  nn,  through  fin  aperture  at  A, 
or  tbrpijgh  a  tul?e  or  pipe  b  c,  whic[?  f^vDurs  tlie  lateral 
i^tion^  ^nd  suffers  tUe  air  and  steam  to  pa%s  into  the  wa- 
ter eef,  whence  the  air  rises  into  the  iipper  space  ff^  and 
passes  out  through  ^^,  to  the  furnace  k.     Cold  water  i^ 
introduced  in  the  manner  shew  n  in  Fig.  2,  or  otherwise^ 
tJ^jTOugh  a  pipe  dd^  fron?  a  head  sufficiently  elevated,  or 
l^y  paeans  of  a  forcer,  or  otherwise,  by  means  of  a  sepa-i 
rate  receptacle,  as  is  hereinafter  described  and  explained* 
i(  is  a  pipe  or  tube  through  which  the  heated  water  is  suf- 
fered to  escape,  but  is  subjected  to  ^  resistance  or  re« 
action,  arising  from  the  same  being  v/iredrawn  througli 
9CQck,  or  impeded  by  a  loaded  valve,  which  it  must 
lift  during  its  escape,  or  by  the  said  water  being  con-? 
ducted  up  to  a  proper  elevation  through  a  continuance 
of  pipe,  as  represented  at  i.     It  will  easily  be  understoo4 
by  workmen  or  operators,  who  are  conversant  with  hy- 
draulic pr  other  similar  works,  that  the  pressure  or  re- 
action within  the  air  vessel  may  be  adjusted  to  any  de- 
sired quantity  or  force  by  means  of  these  tyfo  communis 
pations,  or  by  other  well-known  methods.     At  c  the  up- 
right tube  or  pipe  is  represented  as  terminating  in  one  or 
more  valves.     These  are  not  essentially  necessary,  but 
they  are  useful  to  prevent  the  water  from  returning  sud- 
denly through  b  if  at  any  time  it  should  be  found  neces- 
sary to  stop  pr  suspend  the  supply  of  steam. 

When  the  supply  of  water  at  d  cannot,  with  conveni- 
ence,  be  made  by  pressure  from  an  upper  reservoir,  and 
the  labour  of  forcing  the  water  in  by  a  pump,  or  by  other 
powers  not  dependant  on  the  engine,  is  wished  to  be 
avoided,  I  sink  or  depress  the  air  vessel  n  n  to  a  sufficient 
depth  below  the  level  of  that  supply  of  water  which  shall 
PjT  qoay  }^^  pbtainable  on  the  spot,  and  by  that  means  I 

gain 
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gain  a  sufficient  length  in  the  pipe  d  to  produce  the  re- 
quisite pressure,  which  will  scarcely  ever  require  to  be 
greater^  than  ten  feet ;  and  I  bring  the  discharging  pipe 
h  i  up  again  near  the  surface  so  as  to  allow  the  water  a 
difference  of  level  sufficient  to  produce  the  requisite  cur- 
rent, and  in  this  case  I  convey  the  steam-blast  to  its  place 
by  lengthening  the  pipe  a  a,  or  (which  is  bettet)  by 
lengthening  the  tube  or  channel  c  b  above  the  top  of  the 
air  vessel  n  n: 

Or  otherwise,  in  the  lile  cases,  when  the  suppFy  of 
water  at  d  cannot  with  convenience  be  made  by  pressure 
from  an  upper  reservoir,  and  the  labour  by  forcing  the 
water  in  by  a  pump,  or  by  other  powers  not  dependant 
on  the  engine,  is  wish«d  to  be  avoided  ;  and  the  last-men- 
tii>ned  contrivance,  of  depressing  the  air  vessel,  is  incon- 
renient  or  impracticable;  then  i  introduce  the  water  in 
separate  or  distinct  quantities  or  portions,  from  a  separate 
receptacle  or  close  vessel,  placed  a  little  above  the  level 
ef  the  water  ^tf.  Fig.  3. 

This  receptacle  must  be  provided  with  two  cocks  or 
▼alves,  or  a  cock  with  several  passages  or  ways  through 
the  same,  in  such,  a  manner  as  that  a  communication 
sliall  he  made  for  filling  the  said  receptacle  from  without, 
at  the  same  time  that  no  communication  shall  be  allowed 
between  the  air  vessel  n  n  and  the  receptacle  'or  vessel 
now  to  be  described  ;  and  also,  as  that,  in  other  positions 
©f  th«  said  cocks  or  valves,  or  cock,  a  communication 
shall*  be  made  for  emptying  the  wat«r  from  the  said  re- 
euptacle'or  vessel  into  the  air  vessel  at  the  same  time 
that  no  corifiniunication  shall  be  allowed  from  without. 

As  the  alVeniate  tilling  and  emptying  of  a  vessel  in  the 
manner  here  described,  is  performed',  with  regard  to 
steam,  in  a  variety  of  stcaai-engincs,  and  mu:»t  be  quite 

familiar 
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familiar  to  engine-]naker&,  it  will  only  be  needful  to  re- 
Mark,  ],  that  the  o]:>ening  and  shutting  of  the  said 
cocks  or  valves,  or  cock,  may  be  most  conveniently  per- 
formed by  a  doat  within  tlie  air  vessel,  or  within  the 
separate  receptacle,  having  a  tail  of  communication 
•which  shall  open  and  shut  the  said  cocks  or  valves,  or 
cock,  at  the  times  of  the  greatest  rise  or  fall,  by  an  ac- 
tion similar  to  that  of  the  plug-bar,  or  equivalent  gear  of 
a  steam-engine;  and,  2,  that  the  said  rod,  if  intended 
to  operate  out  of  the  said  vessels,  noay  be  passed  throu^^h 
a  stuffing-box ;  and,  3,  that  provision  mu&t  be  made,  by 
ways  througb  the  ^oks^  or  by  other  well-known  j^e* 
(thods^  to  Allow  air  to  iDtroduce  itself  from  the  air  vessel 
ffito  the  receptacle  while  the  water  is  discharging  from 
this  last;  and  also  to  al],QW  the  said  ^ir  to  escape,  while 
the  receptacle  shall  reQBJ,ve  a  fresh  supply  from  without* 

And  l^tly,  I  do  declare,  that  the  forms,  dimensjoQ$, 
relative  magnitudes,  situation,  and  other  particuljirs  re- 
lating to  the  apparatus,  r^uired  to  carry  Qiy  sidd  i^i* 
pr'ovements  into  effect,  are  capabjb  of  great  variations, 
and  will  re(|uire  to  he  greatly  modified,  iiocording  to  lb« 
x^ondition?.,  objects,  and  purposes  intended  to  be  ^nswier<» 
ed  and  obtained,  and  the  local  and  other  circumstanoes 
under  which  the  work  is  to  be  performed ;  but  that  th« 
said  forms,  dimensions,  magnitudes,  aitu^tion,  and  oth,er 
particulars,  may,  from  the  description  and  explanations 
herein  given,  be  deteripined  witli  facility  by  any  person 
of  competent  skill,  and  fit  to  be  entrusted  with  the  direc- 
tion and  construction  of  any  apparatus  of  this  or  the  like 
descriptron. 

la  witness  whereof,  &c« 
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Specification  of  the  Patent  granted  to  George  Bartott 
Alcock,  of  the  City  of  Kilkenny y  in  that  Part  of  the 
United  Kingdom  of  Great  Britain  and  Ireland  called 
Ireland ;  for  Improvements  in  Lamps. 

Dated  January  23,  1806. 
With  an  E>igraving, 

all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  George  Barton  Alcock  do  hereby  declare  that 
my  said  invention  is  described  in  manner  following; 
that  is  to  say:  My  first  improvement  in  lamps  consists 
in  giving  a  supply  of  oil  to  a  lamp  from  beneath  by 
means  of  a  piston  fitted  to  a  tube. 

Fig.  5  (Plate  VII.)  represents  a  lamp,  of  which  E  has 
the  form  of  a  candlestick,  or  any  other  form  which  may 
be  most  convenient  or  agfeeable ;  and  C  D  is  a  tube  re- 
presenting  a  candle,  but  which  may  be  externally  of  any 
other  figure,  provided  its  interior  part  or  bore  be  cylin- 
drical, or  of  such  section  as  to  fit  the  piston  hereafter 
"  mentioned  through  all  that  part  whei-e  the  motion  is  to 
•  be  performed.  Now  I  apply  and  use  in  the  said  tube  the 
piston  B,  which  is  capable  of  being  slided  upwards  or 
downwards  within  the  bore  of  the  tube,  and  its  motion 
may  be  governed  by  a  rack  G  and  pinion  F,  or  by  a  simple 
'  sliding  piece,  or  other  well-known  contrivance.  When 
the  piston  B  is  drawn  down  nearly  to  the  bottom  of  the 
tube,  oil  is  poured  into  the  space  A  B  abore  the  piston, 
and  the  lamp,  consisting  of  a  cup  and  wiek-bulder,  or 
any  other  of  the  apparatus  constituting  lamps,  is  to  be 
screwed,  fixed,  or  applied  at  A.  A  short  movement  of 
the  piston  will  force  a  sufficient  qu^ajitityof  oil  into  the 
cup. to  supply  the  combustion;  and  the  same  motion 

may 
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may  be  repeated  as  often  as  oil  shall  be  wanting.  By 
this  means  the  wick  is  supplied  in  a  simple  and  expedi- 
tious manner. 

My  second  improvement  consists  of  an  apparatus  for 
affording  a  supply  of  oil  from  below  to  a  lamp  or  lamps 
placed  above ;  which  supply  shall  be  regular,  notwith- 
standing any  irregularity  or  excess  in  pressure  beyond 
what  is  neqessary  to  raise  the  oil  to  the  due  height.  In 
Fig.  6  £  E  represents  a  vessel  containing  oil  as  high  as 
F  F)  and  air  is  condensed  into  the  upper  part  of  its  ca« 
vity  by  means  of  the  syringe  D  G.  The  pressure  of  this 
included  air  would  force  the  oil  to  rise  through  the  tube 
C  and  pass  out,  if  it  were  not  prevented  by  the  valve  H, 
which  opposes  any  escape  upwards.  B  B  represent  the 
section  of  part  of  two  lamps  of  Argand,  and  any  other 
lamps  may  be  substituted  in  their  place ;  they  are  sup« 
plied  with  oil  by  the  side  tubss  II.  A  represents  a  float 
or  piece,  which  in  this  drawing  is  made  cylindrical :  it 
is  so  light  as  to  float  in  oil.  Now  it  will  be  easily  under^ 
stood,  that  previous  to  the  condensation  t)f  air  in  £  E 
(the  whole  of  the  oil  being  in  that  lower  vessel)  the  float 
A  will  rest  upon  the  bottom  of  the  chamber  or  cavity  in 
which  it  is  placed,  and  the  valve  H,  which  is  attached 
to  it,  will  be  Open  ;  so  that,  when  the  condensation  begins, 
the  oil  will  rise  through  C  and  H  and  I  to  nearly  the 
same  level  in  the  two  lamps  and  in  the  chamber  of  A, 
but  when  it  hath  risen  so  high  as  to  float  A,  the  valve  H 
will  be  shut,  and  the  lamps  will  be  limited  to  the  con- 
sumption of  the  oil  which  has  already  passed.  And 
again,  since  that  consumption  will  lower  the  level  in  th^ 
chamber  A,  the  float  will  again  descend,  and  admit  a  far^ 
ther  supply ;  and  these  spontaneous  alternations  of  open- 
ing and  stopping  of  the  valve  H  will  he  so  frequent  that 
the  same  level  will  nearly  be  kept.     It  is  obvious  that, 

A  a  2  ia 
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in  ordef  to  obtain  that  level  which  ujjon  triial  shall  br 
found  the  best  adapted  to  the  lamps  which  may  be  use  J, 
it  will  be  requisite  to  adjust  the  weight  of  the  float  and 
t!ie  condensation  6f  the  air  respectively,  so  as  to  prodace 
the  desired  effett,  which  also  may  easily  be  done  by 
trial.  It  may  also  be  rfoticed,  that  the  pressure  of  gra- 
vity, or  of  a  heavier  fluid  than  oil,  or  of  any  other  well- 
known  agent  capable  of  efi'eeting  the  purpose,  may  be 
used  instead  of  that  of  condensed  air  in  the  lower  vessel. 
,  And  I  do  farther  declare,  that  in  sucb  cases  aa  con- 
venience or  choice  shall  give  the  preference,  a  stop-cock, 
or  any  of  the  well-known  contrivances  for  the  transmis- 
sion of  fluids,  which  can  be  gpened  or  ^hut  by  a  float,, 
may  be  used  instead  of  the  valve  H. 

In  witness  whereof,  &c. 

■  I  r    -    I    -       r      -I  -    -  I  -  1  ■■  ^  •      ■ ~-\ -m^r—— ■ r^ \ r^r— f—^*— 

Description  of  a  GeometiHcat  Plotting  Quadrant^  Lcoel  UTid 
Calctdator^for  the  Use  ofNavig  ation  and  Land-Swi^eying; 
ascertaining  inaccessible  Distances  y  and  for  demonstrating 
and  determining  various  Problems  in  Geoynetiy  and  Tii- 
ganometry.    By  Mr,  Robert  Salmon,  ef  Wobwm. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

Tlu  Silver  Medal  and  Ten  Guineas  were  voted  to  Mr.  Sal- 
mon/or  the  Invention ;  afid  tfie  Instruments  are  pre- 
served  iw  the  Socieltfs  Jieposito)y,  for  the  Inspection  of 

the  Public. 

With  a  Plate.  / 

V-/N  the  instrument  and  parts  thereof,  are  engraved  the* 
names  given  by  the  inventor,  and  made  use  of  in  these 
explanations ;   the  base  line  being  that  at  right  angles 

witbr 
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with  th^  90  degrees  oh  the^flrrA,  a^it  is  also  to  the  p^- 
peiidicularj  which  perpendicular  always  moves  parallel  to? 
the  90  degrees.  For  the  use  of  land-surveying,  wb^rfj" 
the  instrument  can  be  made  stationary,  the  sight  (marked 
tf,  Fig.  i,  Plate  X.)  with  the  small  bole  in  it,  must  be 
applied ;  bot  for  sea-service,  the  one  i.  Fig,  2>  with  the* 
mirror,  must  be  substituted  in  its  place. 

Every  person  wh6  has  had  occasion  to  describe  or  erf- 
culate  the  parts  of  the  right-lined  figures  used  in  geome* 
try,  perspective,  surveying,  navigation^  dialing,  archi-* 
lecture,  &c.  &c.  must  have  perceived,  that  all  of  tbenf 
are  resolvable  into  the  most  simple  of  figures,  a  triangle^ 
or  some  number  of  them. 

Hence  the  great  importance  of  geometry  and  trigorfo- 
metry,  in  teaching,  either  by  construction  or  calculation^ 
the  knowledge  of  all  the  properties  or  relations  betweem 
the  three  sides  and  three  angles,  of  which  every  plane 
triangle  is  composed.  Euclid  having  demonstrated,  ti^ 
the  fourth  proposition  of  the  sixth  book  of  his  Elements^ 
ftat  in  any  two  similar  triangles  (by  which  he  means  theilr 
having  the  same  angles,  withdift  regard  to  the  actu^ 
lengths  of  their  sides,  for  one  triangle  ntay  be  very  small 
and  the  other  ever  so  large)  every  piair  of  the  corresponds 
ing  sides  in  the  two  triangles  are  proportional ;  it  \%  the 
business  of  trigpnometry  to  solve  such  prdblems,  with 
the  help  of  the  tables  of  sines  arid  tangents,  or  of  seett)r9^ 
sliding  or  other  rules,  and  scales,  by  which  you  can  find, 
en  inspection,  a  right-angled  triangle,  exactly  similar  to* 
any  given  right-angled  triangle,  (or  having  one'  of  its 
angles  equal  to  &0**)  which  can  be  proposed,  or  cah  ococtr 
in  practice  ;  and  by  the  rule  of  three  we  say,  as  any  sidfe 
ctf  the  tabular  triangle  is  to  the  similar  side,  supposed  to- 
be  known,  of  the  triangle  under  consideration,  so  is  any 
other  side  of  the  same  tabular  triangle,  to  the  correspond*- 

ing 
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ing  side  supposed  to  be  sought,  of  the  triangle  ia  ques- 
tion.    It  is  evident,  that  by  means  of  the  base  lincy  per^ 
pendicularj  and  either  the  upper  or  lower  limb  of  my  in- 
strument, by  the  two  motions  of  which  the  perpendicular 
is  capable,  and  the  angular  motion  of  which  th&  limbs 
wte  capable,    any  riglit^angled  triangle  whatsoever,  as 
C  B  E,  or  C  D  E,  in  the  diagram  Fig.  6,  (Plate  X.)  may 
be  instantly  formed  (by  bringing  the  top  corner  of  the 
perpendtctdar  to  touch  the  limb)  with  the  same  or  greater 
facility  than  it  cduld  be  taken  out  of  a  trigonometrical 
table,  measured  by  the  compasses  on  the  sector,  or  set  pn 
any  instrument  now  in  use  for  that  purpose.     But  no  in- 
strument that  I  have  seen  or  read  of  is  capable  of  forming 
immediately  amf  obtuse-angled  tria.7iglcy  as  on  my  geome- 
irical plotting  quadrant  can  be  done;  nor  can  the  trigono- 
metrical tables  be  applied,  to  produce  the  sides  aikl  angles 
of  such  a  triangle  without  some  trouble  in  any  case  ;  and 
in  some  of  the  most  useful  cases  in  practice  the  labour  is 
very  considerable.     I  shall  therefore  give  the  solution  of 
five  problems.     First;  supposing  that  Fig.  6  (Plate IX.) 
represents  my  instrument,  set  to  answer  this  and  the  fol- 
lowing problems :  A  B  C  being  the  triangle  under  consi- 
deratfon;  then  since  the  Z*  A  CE  is  by  Euclid  (I.  20) 
equal  to  the  Z.  BAG,  it  is  evident  that  this  angle  will 
Ji>e  shown,  or  may  be  set,  by  means  of  the  divisions  on 
the  arc  F  G ;  also,  that  since  C  B  E  and  I  C  B  are  also 
equal,  the  arc  H  I,  with  the  addition  of  90**,  (for  the  an- 
gle EB  A,)  will  show  the  Z.  CBA  of  the  triangle;  it 
is  equally  evident,  that  the  arc  F  H  will  show  the  sum 
of  the  two  iLs  B  C  A  and  A  C  F,  at  the  saitie  time  that 
the  lengths  of  all  the  sides  may  be  read  off  on  the  divi- 
>#ions  or  scales  6u  C  A,  C  B,  and  B  A.    Therefore, 


First. 
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First. — To  construct  or  set  a  triangle^  having  two  of  its 
angles  and  the  side  between  them  given. 

Set  the  limb  C  G  to  the  division  at  G  upon  the  arc  an- 
swering to  one  of  the  angles,  say  A,  and  make  it  fast ; 
then  to  this  2.  A  add  the  other  given  angle  (which  we 
will  call  C,)  and  set  the  other  lifnb  C  H,  and  make  it  fast 
at  the  division  H,  on  the  arc  answering  to  the  sum  of 
their  degrees ;  then  on  the  lindt  C  G  seek  the  length  of 
the  given  side  C  A ;  next  push  the  perpendicular  up  or 
down  till  the  parallel  cuts  the  point  A,  (always  observing 
the  divided,  edges  are  those  you  work  to  J  and  by  the 
help  of  the  mill-headed  nut  move  the  perpendicular  till  its 
top  comer  just  touches  the  limb  C  H,  say  in  the  point  B ; 
when  it  is  evident  that  the  degrees  on  the  arc  H  I,  added 
to  90^,  is  equal  to  the  angle  B,  and  that  the  other  sides 
C  B  and  B  A  may  be  read  off  thereon.  Or  supposing 
C  B  D  to  be  the  triangle,  whose  angles  B  and  C  and  side 
B'C  are  given,  we  have  only  to  move  the  limbs  so  as  to 
make  I  H  equal  to  B,  and  H  G  equal  to  C,  and  then  to 
bring  the  top  of  the  perpendicular  to  touch  C  H  at  the 
division  B,  answering  to  the  side  C  B  when  the  other 
L  D  will  be  shown  by  the  division  on  the  arc  G  F,  ad-« 
ding  90  thereto  ;  and  the  remaining  sides  C  D  and  B  D 
may  be  read  off  on  their  respective  scales. 

Second. — To  ^t  a  triangle,  hating  two  sides,  and  the  angle 

included  between  them  given. 

Let  A  B  C  be  the  triangle,  A  B  and  A  C  the  given 
sides,  and  A  the  given  angle  ;  first  set  the  limb  C  G  to 
the  division  answering  to  A,  then  bring  the  parallel  up 
to  the  point  A,  answering  to  the  side  C  A,  and  by  the 
nut  move  the  perpendicular  till  B  A  answers  to  the  given 
side  B  A;  next  bring  down  the  limb  CH  to  touch  B, 

and 
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and  on  C  B  may  be  read  the  other  side,  while  H  G  will 

9 

show  the  angle  C,  and  1  H  +  90'  the  L  B,  wlience  all 
the  six  parts  are  knowi>. 

ThLr4. — ,Jo  set  a  triangle ,  having  tmo  sides^  and  an  angle 

opposite  Id  one  of  them  given. 

Let  A  B  C  fee  the  triangle,  A  C  and  C  S  the  given 
sides,  and  A  tfce  given  angl^  ;  first  read  the  iL  A  o«  FG, 
and  set  tlie  liwh  CG  thereto  ;  then  push  up  the  part^l 
to  Ae  division  at  A,  answering  to  C  A,  and  with  one 
hand  wo^rk  the  nut  and  with  the  <jther  mo^v^  tbe  liwJb  C  H 
tiH  they  toiad)  at  B,  the  division  answeiriiig  to  the  side 
C  B  ;  then  B  A  is  the  side  eeught,  aiid  the  are  G  H  w31 
show  the  L  C,  and  f  H  4.  90°  the  Z.  B. 

Fourth. — To  set  a  triangle j  having  two  angles^  and  a  siiie 

opposite  to  one  qf  them  giveti. 

Let  A  B  C  be  the  triarigie,  A  and  C  the  givMi  angles, 
and  B  A  the  given  side  ;  first  set  F  G  to  the  Z.  A,  and 
<7  H  to  the  /.  C,  then  pusli  tl>e  perpendumlar  up  or  down 
ivith  one  hand,  while  the  other  works  the  nuty  till  the 
given  side  B  A,  op  the  pajoHel,  i^  applied  exactly  be- 
tween theiimbs  C  H  and  C  G,  then  I  H  +  90^  will  shaw 
the  remaining  angle  B,  and  on  C  B  aud  C  A  aiay  be  read 
the  lengths  of  those  sides. 

Fifth.— 7^(9  set  a  triangk,  xffhose  three  sides  aregiven^ 

Let  A  B  C  be  the  triangle  ;  on  the  linab  C  H  seek  the 
point  B,  answering  to  the  side  C  B  ;  then  using  one  band 
'to 'move  the  perpendicular  and  the  other  to  turn  the  nut^ 
let  an  assistavit  at  the  san>e  time,  wStii  bis  right  band» 
gently  move  the  AwinH,  while  you  cause  the  top  cor- 
ner oi  the  perpendicular,  always  to  touch  the  point  B  ; 
at  the  same  time  let  the  assistant  npM>ve  the  iipi^  C  G  wilth 

bis 
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his  left  hand,  till  the  lengths  of  C  A  and  B  A,  on  their 
respective  scales,  sfre  found  to  intersect  each  otberi  when 
FG  nvill  show  the  Z.  A,  GH  the  Z.  C,  and  H I  -f  90^ 
the  Z.  B, 

My  solution  to  the  last  problem  is  inferior  to  th^ 
common  method   of  plotting  the    triangle    on    paper, 
and  measuring  the  angles    with    a  protr^tor ;  bat  I 
have  introduced  it  here,   to  shew  that  my  instrttmenti 
is  capable  of  solving  this,    as  well  as  all  other  cases 
of  obtuse-angled   triangles,   and  mighty   by  e^tending^ 
the  arc  to  a  semicircle,  as  shewn  by  the  dotted  )i|ia$ 
on  the  figure,  solve  any  triangle*    In  the  practical  pro* 
blems  in  surveying,  which  follow,  the  triangles  can  al- 
ways be  taken  right  or  obtuse-angled ;  and  the  instru- 
ment as  at  present  constructed  is  fully  competent,    I 
might  here  add,  that  a  given  line  can  readily  by  my  in- 
strument be  divided  into  any  number  of  equal  parts; 
drawings  might  be  enlarged  or  diminished,  as  readily  a^ 
with  the  proportional  compasses,  and  many  other  equally 
useful  purposes  may  be  effected  thereby. 

first. — To  measure  an  inaccessible  distance,  by  a  perpendi* 
adar  line  set  off' towards  the  right  hand,  from  the  line  or 
base  between  the  obseroer  and  object. 

Set  the  base-line  of  the  instrun^ent  in  a  line  pointing  to 
the  object,  at  the  same  time  place  a  staff  at  any  distance 
at  pleasure,  as  a  perpendicular  (being  90  degrees  from  the 
base).  On  thb  perpendicular  measure  any  distance  (say 
50  yards  or  other  measures)  as  a  second  station ;  move  the 
instrument  to  this  distance,  and  plac^  it  with  its  perpaidi^ 
cukr  in  the  same  line  as  before  ;  the  instrument  being  so 
placed,  set  the  lower  limb  pointing  to  the  object,  and 
with  the  screw  make  the  same  fast ;  this  done,  the  dis- 

Vol.  X.— Second  Series.  B  b  tance 
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tance  of  the  object  will  be  thus  readily  known.  Raise  the 
taoving  perpendicular  of  the  instrument  to  the  division  50, 
(as  before  suggested,)  then  with  this  height  move  the 
5anae  by  means  of  t-be  nuty  till  the- extremity  intersects 
exactly  the  lower  liynb  before  set,  at  which  intersection 
the  distance  from  the  second  station  wiH  be  shown; 
and  on  the  base  line  wiH  also  at  the  same  time  be  seen  the 
distance  from  the  first  statioh :  this  is  a  case  of  right- 
Singled  triangles. 

•  Note. — As  the  divisions  on  the  peyyendicular  are  deno- 
minated, (either  feet,  yards,  poles,  or  other  measures,) 
sd  will  the  dist&nces  be  indicated  on  the  other  limbs,  and 
oil  the  base  of  the  instruiiient. 

Secondly.  —  To  determii^e  th£  distances  of  any  twp  inacce^ 
sible  objects y  both  objects  lying  in  a  right  line  froni  th 
obsei^cr, 

As  before  directed,  place  the  instrument  with  its  ij5(? 
in  the  line  of  the  objects  ;  then,  by  means  of  the  vpper 
limb  set  at  90  degrees,  place  a  staff  as  a  perpendicular  at 
any  distance  at  pheasure  (say  50  as  before).  This  done, 
remove  the  instrument  to  this  second  station,  and  place 
it  so  that  the  upper  limb  (still  at  90")  may  be  in  the  same 
line  as  when  at  the  first  station  :  this  done,  move  thp 
upper  limb  into  the  direction  of  the  nearest,  and  the 
lower  limb  mto  the  direction  of  thfe  most  distant  object ; 
which  limbs  being  so  set,  and  made  fast,  the  distance  of 
both  objects  from  the  second  station  will  be  seen  on  the 
two  limbs,  and  the  distance  from  the  first  station  at  the 
same  time  seen  on  the  base  line,  by  setting  and  moving 
the^perpendictdar  £ls  directed  in  the  last  case.  This  is 
also  a  case  of  right-angled  triangles. 

TKirdly, 
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Thirdly,—- TV  measure  an  inaccessible  distance  in  an  oiUque 
angle i  where  a  right  angle  cannot  be  obtained^  by  reason 
of  some  impediment  on  the  ground. 

At  the  first  station  from  which  the  distance  is  required 
place  the  instrument ;  then  set  up  a  staff  in  any  attain- 
able direction,  t6  any  distance  at  pleasure  (the  more  dis- 
tant the  better).  The  instrument  being  set,  with  its  base 
in  direction  to  the  stafF,  with  one  of  the  moving  limbs 
take  the  angle  of  the  object,  and  with  the  screw  fix  it 
thereto.  This  done,  move  the  instrument  in  the  direc- 
tion of  its  base  (being  between  the  first  statiop  and  staff 
set  np)  to  any  certain  dis^tance,  (say  50  yards  or  mea-' 
sures,)  as  a  second  station.  From  this  second  station 
again  take  the  angle  of  the  object,  and  thereto  fix  the 
other  moving  liihb ;  this  done,  the  distance  both  from 
firfit  and  second  station,  as  also  the  bases  and  perpendi-» 
diculars,  thereto  will  thus  readily  be  seen.  Set  the  per^ 
pendicutar  at  random  to  any  height,  move  the  same  till 
the  upper  point  intersect  the  upper  limb,  or  that  most 
distant  from  the  base,  then  read  off  on  the  parallel,  the 
divisions  parallel  to  the  base  subtended  between  the  two 
hypothenuses  or  limbs;  if  this  distance  or  division  bo 
oqual  to  the  distance  measured  on  the  base  line  (1.  e.  50), 
then  the  distance  of  the  object  from  both  stations  will  be 
shewn  on  the  two' limbs,  as  will  also  the  base  and  perpen- 
dicular on  the  respective  lines.  If  the  divisions  on  the 
parallel  do  not  agree  with  the  distance  measured,  the 
peiT>endicular  must  be  altered  till  that  division  be  shewn, 
when  the  required  distance  will  be  given.  This  is  a  case 
of  our  first  problem. 


Bb  2  Fourthly. 
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Fourthly. — To  level  or  measure  the  aititude  of  am/  ohfeci^ 

It  is  only  necessary  to  set  the  plane  of  the  instrument 
vertical  instead  of  horizontal,  by  means  of  the  joint  un-^ 
der  the  instrument,  whence  it  is  evident  every  case  may 
be  known  as  on  the  horizon ;  and  to  level,  it  is  only  re- 
quisitie  to  set  the  spirit  level  at  the  back  of  the  instrument^ 
the  base  liiie  and  every  object  cut  by  the  same  will^be 
level  thereto,' 

Fifthly. — To  take  angles  or  altitudes  at  sea^  where  the 
instrument  cannot  be  made  stationary, 

JFor  this  purpose,  it  is  first  requisite  to  change  the  sight 
a.  Fig.  1 ,  and  substitute  the  one  b.  Fig.  2 ;  which  being 
^firmly  fixed  and  adjusted  at  right  angles  with  the  upper 
limb,  it  is  evident  that  when  by  reflection  any  object.be 
brought  to  coincide  on  the  mirroTy  at  the  extremity  of 
the  base  line,  with  another  object  seen  in  the  direction  of 
such  basCf  the  angle  will  then  be  known,  being  double 
what  the  upper  limb  denotes  on  the  arch,  to  which  true 
angle,  or  its  double,  the  lower  limb  may  be  fixed,  leav- 
ing the  one  with  the  mirror  again  at  liberty  to  take 
another  observation  aAd  angle,  at  any  distant  place  or 
time  ;  which  being  so  taken,  this  lijub  may  be  also  moved 
and  fixed  to  double  its  apparent  angle,  and  the  altitude 
or  distance  be  then  determined,  by  setting  the  perpendi- 
cular tLud  parallel  as  in  other  common  cases  on  land. 

From  this  mode  of  determining  distances,  as  the  use  of 
calculations  and  of  tables  of  sines  and  tangetits  are  super* 
seded,  it  is  presumed  that  much  convenience  wilL  arise  to 
the  unlettered  who  may  have  occasion  to  use  it,  and 
thereby  the  errors  of  calculations  will  be  avoided. 

As  well  as  the  before-mentioned  purposes  to  which  the 
instrument  applies,  it  is  presumed  there  will  be  found 

other 
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other  things  which  it  will  perform^  some  it  is  hoped  use* 
ful  and  some  amusing ;  amongst  which  may  be  enume- 
rated, Multiplication,  Division,  Rule  of  Three,  Double 
Rule  of  Three,  &g.  ;  determining  the  area  or  sides  of 
any  sort  of  triangle  from  any  proper  data  ;  determining 
the  inscribing  or  inscribed  circle  of  any  triangle,  square, 
or  polygon,  showing  a  mean  proportional  between  two 
numbers,  &c. 

It  is  presumed,  that  an  instrument,  if  perfectly  mfide, 
on  a  large  scale,  would  be  found  very  useful  and  accu* 
rate  in  yarious  practical  calculations,  as  well  for  making 
them  as  for  proving  them  after  made  in  figures. 

The  following  are  specimens  of  the  manner  of  calcu« 
^ting  by  this  ipstrupient. 

First  Qjaestion.—-7/*  100/.  in  twelve  months  produce  80^« 
inferestyphat  mil  lOOL  produce  in  eighteen  montlis;  and 
also  what  xtnll  it  produce  in  twelve  vionths  ? 

On  the  iase  line  of  the  instrument  set  lOO/.  On  the 
perpetidicular  set  80,  for  shillings  interest.  Then  bring 
the  lower  limb  to  intexsect^  which  an^Ie  will  then  be,  as 
per  question,- equal  to  twelve  months  at  all  places  on  the 
base;  hayipg  so  fixed  the  lower  limby  move  forward  thq 
perpetuliinUar  till  it  intersect  the  lower  limb  at  the  height 
12  on  the  perpendicular y  then  raise  the  perpendicular  to. 
18,  and  to  t^e  e^^tremity  thereof  fix  the  upper  limb  to 
insersect,  which  angle  will  tlien  be  in  proportion  as  18  to 
12  to  the  l&wer  limby  being  equal  to  the  different  times. 
The  limbs  being  so  fixed,  it  is  only  requisite  to  move  the 
perpendicular  to  200  on  the  base-y  and,  raising  the  per^ 
pendicular  till  it  intersect  the  upper  limb,  you  will  have 
thereon  the  answc^r  240  shillings,  and  at  the^i^me  time, 
at  the  intersection  pn  the  lower  limb  160,  being  the  in^ 
t€j-cst  for  twelve  qiQnths  only. 
'  Second 


il^O    Desmption  of  a  Geometrical  Quadrant  and  Staff' 

■ 

Second  Question.  -^  To  determine  the  inscribed  or  in* 
scnbing  circle  of  any  polygon^  the  side  being  given  ;  J'of 
example,  the  hexagon  i  whoie  side  is  loo  feet. 

Set  one  on  the  limbs  to  half  the  angle  included  in  the 
tequired  side  of  the  he!xagon,  {i.e.  $0  degrees,)  then  set. 
the  perpendicular  to  die  height  of  half  the  side  'given, 
being  as  per  question  50.  Then  move  the  perpendicular 
till  the  extremity  intersect  the  limb  before  set,  on  which 
at  such  intersection  will  be  denoted  the  radius  of  the  in- 
scribing circle,  and  at  the  same  time  may  be  seen  on  the. 
base  the  radius  of  the  inscribed  circle. 

Third  Question,  —  To  find  a  mean  proportional  between 

600  and  200. 

This  depends  on  the  w^ll-hwwn  property  of  a  right*angled 

triangle. 

Set  the  perpendicular  on  the  base  line,  at  the  distance 

of  half  of  the  difference  of  the  two  numbers  {i.  e.  ^^"•"^^^) ; 

this  done,  x^vsi&.^h&  perpendicular ,  and  move  either  of  the 
limbs  till  the  extremity  of  the  perpendicular  intersect 
thereon  at  half  the  sum  of  the  numbers,  being  400.  This 
done,  the  height  of  the  perpendicular  will  show  the  pro- 
portional required,  being  347. 

Note.— rOn  tlie  plate  in  which  the  perpendicular  slides^ 
will  be  found  Noniuses  for  subdividing  the  divisions  on 
the  base  or  perpendicular  into  ten  divisions. 

Beference  to  the  Engraving  of  Mr.  Salmon's  Geome-' 
trical  Quadrant  and  Staff,  Plate  X. 

Fig.  1. represents  the  face  of  the  quadrant,  on  which  A 
is  the  fixed  base  line ;  B  the  moveable  perpendicular ; 
C  the  upper  limb  j  D  the  lower  limb ;  E  the  arc ;  F  the 

nut. 
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nut,  which  moves  the  perpendicular  by  means  of  a  rack 
^nd  pinion  ;  G  a  spring  to  keep  the  perpendicular  steady ; 
Ha  screw  fpr  fixing  the  joint  of  the  staff;  a  the  eye- 
piece, or  sight,  with  a  small  hole  in  its  centre  ;  1 1 1  the 
sights  for  direct  visioi),  consisting  of  only  a  small  slit  in 
each,  When  objects  are  to  be  viewed  by  reflection,  as 
with  a  Hadley's  quadrant,  the  sight  a  at  the  centre  is 
taken  off,  and  the  sight  b  with  a  mirror,  shewn  at 
Fig.  2,  on  rather  a  larger  scale  than  the  former,  must  be 
substituted. 

,  Fig.  3,  K  is  the  staff,  the  mode  of  applying  which  to 
support  the  instrument  when  in  use,  is  shewn  by  the  same 
letters  in  the  other  figures  ;  L  is  the  screw  by  which  the 
stasis  fixed  firm  in  the  ground. 

Fig.  4  represents  the  back  of  the  quadrant ;  M  N  are 
the  screws  by  which  the  upper  and  lower  limbs  are  fas-, 
tened  after  taking  an  observation  ;  O  a  spirit-level ;  H 
the  tightening  screw  for  the  joint  before  noticed  ;  P  the 
sopket  attached  by  its  joint  and  tightening  screw  to  the 
back  of  the  quadrant;  the  staff  K  is  screwed  into  the 
above  socket. 

Fig.  5  shews  the  practical  method  of  using  t;tie  instru- 
ment for  determining  the  distances  of  the  objects  Q  and 
R  from  the  two  stations  S  and  T,  at  which  the  instru* 
ment  is  to  be  successively  placed,  and  used  as  before 
described. 

Fig.  6  is  the  diagram  referred  to  at  page  182. 

Fig,  7  represents  the  mode  of  applying  the  tightening 
screw  H,  in  Figs.  1  and  4,  by  means  of  the  semicircu- 
lar spring,  inclosing  the  cylindrical  stem  or  neck  of  the 
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Chemical  Experiments  tm  Gua&cum. 
By  Mr.  William  Brakde. 

Friom    the  PkiLdsopHicAL  Transactions  of  the 

.RoVac  Society. 

XjLMONG  the  nunteroiis  substances  whibh  are  compre-' 
hehded  under  the  tiaoie  of  resins^  there  is  perhaps  no  one 
^vhich  possesses  so  many  curious  properties  as  that  now 
under  consideration  ;  and  it  is  remarkable  that  no  more 
attention 'has  been  paid  to  the  subject^  since  many  of  the 
alterations  whi<ih  it  undergoes  when  treated  with  dif- 
ferent solvents^  have  l)een  mentioned  by  various  authors. 

» 

§T. 

Gnaiacnm  has  a  green  hue  externally ;  is  in  some  de- 
gree transparent ;  and  breaks  with  a  vitreous  fracture. 

When  pulverised  it  is  of  a  gray  colour,  but  gradually 
becomes  greenish  on  exposure  to  air. 

It  melts  when  heated,  and  diffuses  at  the  same  time' a 
pungent  a^^pmatic  odour. 

It  has  when  in  powder  a  pleasant  balsamic  smell,  but 
scarcely  any  taste,  although  when  swallowed  it  excites  a 
very  powerful  burning  sensation  in  the  throat. 

Its  specific  gravity  is  1.2289. 

§11. 

1.  When  pulverised  guaiacum  is  digested  in  a  mode- 
rate heat  with  distilled  water,  an  opaque  solution  is  form- 
ed, which  becomes  clear  on  passing  the  whole  through  a  - 
filter. 

The  filtrated  liquor  is  of  a  greenish-brown  colour;  it 
has  a  peculiar  smell,  and  a  sweetish  taste. 

It 
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ft  leaves  on  evaporation  a  brown  siifestance,  wKH^h  is 
soluble  in  alcohol,  neatly  soluble  in  boiling  water,  and 
very  Vttle  acted  upon  by  sulphuric  ether. 

This  solution  was  examined  by  the  following  re- 
agents. 

Muriate  of  alumina  occasioned  a  brown  insoluble  pi^- 
cipitate  after  some  hours  bad  elapsed. 

Muriate  of  tin  formed  a  brown  flaky  precipitate  mider 
the  same  circumstances. 

Nitrate  of  silver  gave  a  copious  brown  precipitate. 

Suspecting  the  presence  of  lime  in  the  solution,  I  ad- 
ded a  few  drops  of  oxalate  of  ammonia,  when  the  liquid 
immediately  became  turbid,  and  deposited  brown  flakes, 
which,  after  having  been  treated  with  boiling  alcohol, 
yielded  traces  of  oxalate  of  lime. 

These  eflects,  therefore,  indicate  the  presence  of  a 
substance  in  guaiacum,  which  possesses  the  properties  of 
extrac\  * ;  the  action  of  the  re-agent  is  however  some- 
what modified  by  a  small  quantity  of  lime,  which  is  also 
in  solution. 

One  hundred  grains' of  guaiacum  yielded  about  nine 
grains  of  this  impure  extractive  matter. 

2.  Alcohol  dissolves  guaiacum  with  facility,  leaving 
some  extraneous  matter,  which  generally  amounts  to 
about  5  per  cent. 

This  solution  is  of  a  deep  brown  colour  ;  tlje  addition 
of  water  separates  the  resin,  forming  a  milky  fluid  which 
passes  the  filter. 

Acids  produce  the  following  changes  : 

A.  iMuriatic  acid  throws  down  an  ash-coloured  preci- 

*  By  the  term  extract,  1  mean  that  substance  which  by  chemists  is 
called  the  Extractive  Principle  of  Vegetables.  Vide  Thomson's  Syst. 
of  Chemistry,  «d  edit.  Vol.  IV.  p.  276. 

Vol.  X. — Second  Series.  C  c  .  pitate. 


pit«te|  wUcb  U  not  vedissoked  by  heatkig  the  Atixturf* 
In  this  case  the  nsm  appeals' but  little  altered. 

B,.  Liquid  oxyjoQuriatic  acid,  vbeo  poured  i<ito  tbie  skw 
J^itioxi,  fornix  %  pr^ipitaAe  of  a  very  heautifiU  pale  blue 
colour,  which  may  be  preserved  unaltered, 

C.  Sulphuric  acid,  wbau  BOt  added  '\%>  too  kif;e  A 
quantity,  separates  the  re&in  of  a  pak)  green  dokntr. 

D.  Acetic  acid  does  not  form  a4)y  pnacipka<te»  This 
acid  is  indeed  capable  of  dissolving  west  of  the  I'eaina. 

£.  Nitric  acid  diluted  with  on^fourlJai  of  its  w^glit  of 
ivater,  causes  no  precipitate  till  after  the  period  of  aome 
hours.  The  liquid  at  first  assuioJes  a  green  coIcmit,  .aodif 
water  be  added  at  t^ia  period,  a  gr«eii  precipitate  flifty 
be  obtained ;  the  green  coJomt  soon  chang<^  to  Uue, 
(when  by  the  same  means  a  blue  ^pirecipital^  ,»^y  be<4i- 
taijied)  i  it  4^ea'  becooaes  brown,  a<nd  a  brown  precipi<» 
tate  spontaneously  makes  its  appearance^  the  pi7C^[)erties 
xtf  wJiii:h  will  be  afterwards  jnentioned. 

Tbe  changes  of  colour  prodiiiced  .by  nitric  ai>d  oxy* 
muriatic  acids  in  the  alcohohc  solution  are  very  r4- 
jina«rkable9  and  I  believe  peculiar  to  i^uaijacUm  :  there  is, 
moreover,  much  reason  to  suppose  that  Itbe  above  altera- 
tioQs  in  colour  are  occasioned  by  QWy%iX^  ^t     It  likewise 

appeans 

.*  The  following  experimenis  appear  to  verify  this  siippomtion  : 
iPifty  grams  of  freshly^pulveTi:ied  gaaittctmi 'vv«re  imrodticed  into  4 
glass  jar  contaming  @0  cubip  (inches  of  (i^^inniiriattc  acid  .g$(8.  .  The 
resin  speedily  assumed  a  brown  colour,  having  passed  ihrotxgh  several 
shfldes  of  green  and  blae.  Liquid  ammon^  was  poured  on  ihis  brown 
substance  while  yet  immersed  in  the  acid  j  the  whole  became  green ; 
It  therefore  seemed  thus  to  be  deprived  of  part  of  the  oi^ygen  wbich  it 
apparently  had  acquired  b^^e, preceding  experiment.  An  equal  por- 
tion of  the^^me  guaiacum  w^s  exposed  under  similar  ctrcumsiauGet 
to  the  action  of  oxymuriatic  acid,  excepting  that  the  glass  in  which  the 
experiment  was  made,  w«^s  oovcred  with  a  black  varnish,  and  placed 

i« 
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ftfypears  frotn  that  which  has  been  stated,  that  the  blue 
and  grcei^  oxydw  (if  they  may  be  so  called  by  way  of 
distinction)  are  soluble  in  the  mixture!  of  nitric  acid  and 
alcohol;  while  the  brown  precipttate  is  insoluble. 

F.  Alkalies  do  not  form  any  precipitate  when  added  to 
the  solution  of  guaiacum  in  alcohol. 

3.  Guaiacum  is  less  soluble  in  sulphuric  ether  than  iir 
dcohol ;  the  properties  of  this  solution  nearly  coincide 
with  those  just  mentioned. 

4«  Muriatic  acid  dissolves  a  small  portion  of  guaiacum^/ 
die  solution  assuming «  deep  brown  colour;  but  if  heat 
be  applied  y  the  resin  melts  into  a  blackish  mass,  pre- 
Tenting,  any  farther  action  from  taking  place* 

6,  Sulphuric  acid  forms  with  guaiacum  a  deep  red 
liquid,  which,  when  fresh  prepared,  deposits  a  lilac-ce- 
loured  precipitate  on  the  addition  of  water ;  a  precipi-- 
tate  is  also  formed  by  the  alkalies.  If  heat  be  employed 
in  forming  this  folution,  the  resin  is  speedily  decom- 
posed ;  and  if  the  whole  of  the  acid  be  evaporated  ^  there 
remains  a  black  coaly  substance,  together  with  some 
sulphate  of  lime. 

6.  Nitric  acid  appears  to  exert  a  more  powerful  action 
to  guaiacum  than  on  any  of  the  resinous  bodies. 

100  grains  of  pure  guaiacum^  previously  reduced  to 
powder,  were  cautiously  added  to  two  ounces  of  nitric 
acid,  of  the  specific  gravity  of  1.39.  The  resin  at  first 
assumed  a  dark'  green  colour,  a  violent  effervescence  was 

in  a  dark  apartment.  On  esarolning  the  result  of  ihit  ezperifncDt,  ali« 
resiu  was  found  to  have  iiiulcrgone  precisely  the  •ain^chaDge$  «a 
when  exposed  lo  lighu     Afiimonia  had  also  the  same  effect. 

Guaiacum  was  also  exposed  over  mercury  to  oxygen  gas ;  the  reffa 
assumed  aficf  some  d^ys  ihe  green  coloat  which  a  longer  eacposure  to 
the  atmosphere  produces :  this  change  wis  HkewtKf  found  by  a  second 
experiment  to^be  cffeeted  without  the  prescqceof  Vkfjm. 

C  c  l»  produced^ 
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produced,  attended  with  the  emission  of  much  nitrous 
gas,  and  the  whole  was  dissolved  without  the  assistance 
of  beat,  which  is  not  the  case  with  the  resins  in  general, 
for  when  these  bodies  are  thus  treated  with  nitric  acid, 
tbey  are  commonly  converted  into  an  orange*coloured 
porous  mass. 

The  solution  thus  formed,  yielded,  while  recent,  a 
Brown  precipitate  with  the  alkalies,  which  was  redissolved 
on  the  application  of  heat,  forming  a  deep  brown  liquid. 

Muriatic  acid  also  separated  the  guaiacum  from  this 
solution,  not  however  without  haying  undergone  some 
change. 

Sulphuric  acid  caused  no  precipitate.  ^ 

After  this  solution  of  guaiacum  in  nitric  acid  had  re* 
mained  undisturbed  for  some  hours,  a  considerable  pro- 
portion of  crystallized  oxalic  acid  was  deposited. 

When  guaiacum  was  treated  with  dilute  nitric  acid,  the 
^  results  were  somewhat  different.  A  slight  efFervescence 
took  place,  and  part  of  the  resin  was  dissolved,  the  re- 
mainder being  converted  into  a  brown  substance^  resem- 
bling the  precipitate  obtained  from  the  alcoholic  solutioa 
as  above  mentioned.    (2.  E.). 

This  brown  substance  appears  to  be  guaiacum,  the 
properties  of  which  are  materially  altered  by  its  combi- 
nation with  oxygen  ;  anc^  I  am  led  to  think-  that  the 
changes  of  colour  prodyced  by  nitric  and  oxy muriatic 
acids,  are  the  consequence  of  the  different  proportions  of 
oxygen  with  which  the  guaiacum  has  been  united ;  for 
Mte  know  that  the  colours  of  metallic,  and  many  othef 
bodies,  are  greatly  influenced  by  the  same  cause. 

The  brown  substance  was  separated  by  filtration  ;  the 
filtrated  liquor  yielded  yellow  flocculent  precipitates  with 
the  alkalis,  and  ou  examination  was  found  to  bold  nitrate 
W  lime  iu  sQlution. 

The 
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r  The  undissolved  portion  was  of  a  deep  chocolate^ 
brown  colour.  A  similar  substance  may  also  be  obtained 
by  evaporating  the  recent  nitric  solution  to  dryness^ 
t£^ng  care  not  to  apply  too  much  heat  towards  the  end 
of  the  process. 

.The  substance  obtained  by  either  of  these  means  pos-' 
sesses  the  properties  of  a  resin  in  greater  perfection  than 
guaiacum  ;  it  is  equally  soluble  in  alcohol  and  sulphuric 
ether.: insoluble  in  water.  .&c.  but  when  burned  it  emits 
a  peculiar  smell ,  more  resembling  aninial  than  vegetable 
bodies.  If,  however,  fresh  portions  of  nitric  acid  be 
added  three  or  four  times  successively,  or  if  a  large  quan- 
tity be  employed  to  form  the  solution,  the  product  obr 
tained  by  evaporation  is  then  of  a  very  different  nature  ; 
for  it  has  lost  all  the  characteristic  properties  of  a  resin , 
having  become  equally  soluble  in  water  and  alcohol ;  the 
solution  of  it  in  this  state  having  an  astringent  bitter 
taste  *.  •     . 

♦  7.  Guaiacum  is  copiously  soluble  in  the  pure  and  car* 
bonated  alkalis,  forming  greenish -brown  liquids. 

Two  punces  of  a  saturated  solution  of  caustic  potash 
took  up  rather  more  than  65  grains  of  the  resin;  the 
same  quantity  of  Hquid  ammonia  dissolved  only  25 
grains. 

Nitric  acid  formed  in  these  solutions  a  deep  brown 
precipitate,  the* shades  of  which  varied  according  to  the 
quantity  of  acid  which  had  been  employed. 

This  precipitate  was  found  on  examination  to  possess 
the  properties  of  that  formed  by  nitric  acid  in  the  solu- 
tion of  guaiacum  (2^  £.)  in  alcohol. 

*  Vid«  Mr.  Hatcheti'j  two.papers  on  an  artificial  substance  which 
possesses  the  principal  characteri«iuc  properiies  of  tannin.  Phii.  Trans. 
V^yb,  pp.  911.  2S6'i  and  inserted  in  the  eigliih  volume  of  this  work- 

i  Dilute 
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DSttte  sulphuric  acid,  when  poured  into  any  •f  the 
shore  alkaline  soIutioii»y  formed  si  flesh-coloured  cttrdy 
precipitate.     Muriatic  acid  produced  the  same  eiFect* 

The  two  lasl^mentionecl  precipitates  differ  from  guaia^ 
cufiiy  in  being  less  acted  upon  by  sulphuric  ether  ati4 
more  soluble  in  boiling  water,  their  properties  therefore 
approach  nearer  to  extract.  Moreover,  when  thede  pre* 
oipitates  were  redissolved  in  ammonia,  and  were  agsia 
separated  by  muriatic  aeid^  the  ahove-memioned  pro** 
perties  became  more  evident^ 

§  "I. 

.  100  grains  of  very  pure  guajacum,  in  powder.  Were 
put  into  a  glass  retort,  to  which  the  usual  i^peratus  was 
adapted.  The  cUstillation  wafi  gradually  performed  on 
an  open  fire,  until  the  bottom  of  the  retort  became  red 
hot.  \ 

The  following  products  were  obtained : 

Acidulated  water  ---------  5,5 

Thick  brown  oil,  becoming  turbid  on  cooling  24.5 

Thin  empyreumatic  oil   -    •    -    -    -    -    -  30.O 

Coal  remaining  in  the  retort.    -    -    -    *    .  30.5 
Mixed  gases,  consisting  chiefly  of  carbonic 

acid  and  carbonated  hydrogen    -    -    -    -  9.0 
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The  coaly  amounting  to  30.5  grains,  yielded  on  inci^ 
Iteration  3  grains  of  lime.  To  discover  whether  aay  6xed 
alkali  was  present,  200  grains  of  the  purest  guaiacum 
(that  in  drops)  were  reduced  to  ashes  ;  these  were  dis- 
solved in  muriatic  acid,  and  precipitated  by  ammonia; 
the  whole  was  then  filtrated,  and  the  clear  liquor  evapo- 
rated 


lateillo  dryaess,  but  pot  any  trance  of  a  peiUral  sak  wuh 
a  l)a$i9  of  fix^d  aikaji  was  perceptible. 

jFrQm4:he  action  of  diSbfent  solvents  oo  guaiaciun«  ^t 
appears,  that  althpugh  tbis  substance  possesses  many  pro* 
perties  in  common  <  with  resinous  bodies,  It  nevextbele^ 
differs  frocn  them  in  the  following  particulars : 

1.  By  aflfording  a  portion  of  vegetable  extract. 

2.  By  the  curious  alteration  which  it  undergoes  when 
mibjected'to  the  auction  of  bbdiies,  which  readily  coounu- 
picate  oxygen^  such  as  nitric  and  pxymuriatic  acids; 
and  the  rapidity  with  which  it  di^sojyes  in  the  former. 

3.  By  being  converted  into  a  more  perfect  resin ;  ijn 
wjiich  res{)ect  giiaiacam  bears  some  resemblance  to  the 
green  resin  which  constitutes  the  colouring  matter  of  the 
leaves  of  tr^i^^  &c.  ^ 

i.  By  yielding  oxalic  acid. 

5.  By  the  ^juantity  of  charcoal  and  lime  which  are  ob- 
tained from  it  whe/i  subjected  to  destructive  distillation. 

w 

From  the  whole  therefore  of  the  above-mentioned  pro- 
perties^ it  evidently  appears  that  guaiacum  is  a  substance 
very  diderent  from  those  which  are  denominated  resins^ 
and  that  it  is  also  different  from  all  those  which  are  enu- 
merated amongst  the  balsahis,  gum  resins,  gums,  and 
extracts :  most  probably  it  is  a  substance  distinct  in  its 
nature  froiK^  any  of  the  above,  in  consequence  of  certain 

*  This  substance  was  found  by  Proust  to  be  insoluble  in  water*  and 
soluble  in  alcohol.  When  treated  with  oxymuriat'C  acid,  it  assumed 
the  colour  of  a  withered  leaf,  acquiring  the  resinous  properties  in 
grtater  perfection.  Vide  Thomson's  Syst.  of  Chemistry*  2d  edit. 
f^.JlV.  p,31g. 

peculiarities 
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peculiarities  in  the  proportions 'and  chemical  coinbinati<)n 
of  its  constituent  elementary  principles  ;  but  as  this  opi-* 
nion  may  be  thought  not  sufficiently  supported  by  the 
facts  which  have  been  adduced,  we  may  for  the  present 
be  allowed  to  regard  guaiacum  as  composed  of  a  resin  ' 
modified  by  the  vegetable  extractive  principle,  and  as 
such  perhaps' the  definition  of  it  by  the  term  of  an  Ex- 
iractO'Resin  may  be  adopted  without  impropriety. 


P.  S.  I  have  observed  that '  the  action  of  oxygen  oh 
some  of  the  other  resiqoiis  bodies  is  very  remarkable. 
It  Is  well  known  that  by  digesting  mastich  in  alcohol  a 
partial  solution  only  is  formed,  and  there  remains  an 
elastic  substance,  which  is  generally  sard  to  possess  the 
properties  of  pure  caoutchouc  ;  it  appears,  however,  to 
differ  from  this  substance  in  becoming  hard  when  dried 
by  exposure  to  air.  JMoreovei*,  I  have  remarked  that 
thq  part  of  mastich  which  remains,  dissolved  by  alco- 
hol, may  be  again  precipitated  by  water,  and  on  e3(- 
amination  I  found  the  precipitate  to  possess  the  proper- 
ties of  a  pure  resin  :  but  when  a  stream  pf  oxymuriatic 
acid  gas  was  made  to  pass  through  the  solution^,  a  tough 
elastic  substance  was  thrown  down,  which  became  brittle 
when  dried,  and  was  soluble  in  boiling  alcohol,  but 
separated  again  as  the  solution  cooled:  its  properties, 
therefore,  somewhat  approached  to  those  of  the  original 
insoluble  part.  • 
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Ofi  the  Direction  of  ike  Radicle  and  Gennen  during  the 

Vegetation  of  Seeds. 

By  Thomas  Akdrew  Knight,  Esq,  F.  S.  S. 


From  tlie  Philosophical  Transactions  of  the 

KoYAL  Society. 
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T  can  scarcely  })ave  escaped  the  notice  of  the  most 
inattentive  observer  of  vegetation,  that  in  whatever  posi- 
tion a  seed  is  placed  to  germinate,  its  radicle  invariably 
makes  an  eilbrt  to  descend  towards  the  centre  of  the 
earth,  whilst  the  elongated  geroien  takes  a  precisely  op- 
posite direction ;  and  it  has  been  proved  by  Du  Hamel  * 
that  if  a  seed,  during  its  germination,  be  frequently  in- 
verted, the  points  both  <if  the  radicle  and  gennen  will 
return  to  the  first  direction.  Some  naturalists  have  sup- 
posed these  opposite  effects  to  be  produced  by  gravita- 
tion; and  it  is  not  difticult  to  conceive  that  the  same 
agent,  by  operating  on  bodies  so  differently  organized  ais 
the  radicle  and  germen  of  plants  D.re,  may  occasion  the 
one  to  descend  and  the  other  to  ascend. 

The  hypothesis  of  these  naturalists  does  not,  however, 
jippear  to  have  been  much,  strengthened  by  any  facts 
tliey  were  able  to  adduce  in  support  of  it,  nor  much 
weakened  by  the  arguments  of  their  opponents  ;  and 
therefore,  as  the  ph^snomena  observable  during  the  con- 
version of  a  seed  into  a  plant  are  amongst  the  most  inte- 
resting that  occur  in  vegetation,  I  commenced  the  expe- 
riments, an  account  of  which  I  have  now  the  honour  to 
lay  before  the  Royal  Society. 

I  conceived  that  if  gravitation  were  the  cause  of  the 
descept  of  the  radicle,  and  of  the  ascent  of  the  gennen, 

*  Physiquf  des  Arlres, 

ft  • 

■ 

VeL.  X. — Secqnp  Series.  D  d  it 


202      On  the  Direction  of  the  Radicle  -and  Germen 

it  must  act  either  by  its  immediate  influence  on  the  vege- 
table fibres  and  vessels  during  their  formation,  or  on  the 
motion  and  consequent  distribution  of  the  true  sap  s^f- 
forded  by  the  cotyledons  ;  and  as  gravitation  could  pror 
duce  these  effects  oiify  whilst  the  seed  remained  at  rest, 
and  in  the  same  position  relative  to  th^  attraction  of  thes 
earthy  J  imagined  that  its  operation  would  become  sust 
|MM)ded  by  constant  i^nd  rapid  change  oif  the  position  of 
tlie  gernqiinating  seed,  and  that  it  might  be  counteracted 
by  the  agency  of  centrifugal  force. 

Having  a  strong  rill  of  water  passing  through  my  gar- 
den, I  construptefl  a  sma{l  wh^l  similar  to  those  iised  foj? 
grinding  corn,  adapting  another  wheel|  of  a  different 
construction,  and  formed  of  very  slender  pi$;ces  of  wood, 
to  the  same  axis.  Round  the  cirpumference  of  the  latter, 
which  was  eleven  inpbes  in  ((iaipeter,  numerous  se^ds  of 
the  garden-beaDj  whiqh  had  been  soaked  iq  water  tQ 
produce  their  greatest  degree  of  expapsiph,  were  bound, 
at  short  distances  from  each  qther.  The  radicles  of  these 
seeds  were  made  to  point  in  eve^y  cj^i'^c^ion,  some  to^ 
wards  the  centr^  of  the  wheel,  and  others  in  the  opposite 
direction  ;  others  as  tangents  to  its  ci^rve,  spipe  pointing 
backwards,  and  others  forwards,  relative  ^  its  motion ; 
and  others  pointing  in  opposite  direptions  in  lines  parallel 
With  the  a:^is  pf  the  wheels.  The  wbple  was  inclosed  in 
a  box,  and  secured  by  a  lock,  and  a  wire  grate  wa3 
placed  to  prevent  the  ingress  of  any  body  capable  of  im- 
peding  the  motion  of  the  wheqis. 

The  wiater  being  theti  admitted,  the  wheels  perfornied 
spmethipg  more fhan  150  revolutions  in  a  minute;  and 
$he  ppsitjon  of  the  seeds  relative  to  the  earth  was  of 
course  as  often  perfectly  inverted  within  the  same  period 
of  time  }  by  which  I  conceive  that  the  influence  of  gra* 
yitation  must  bare  b^en  wholly  suspended* 

Id 
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tfi  a  few  days  the  seeds  began  to  germinate,  and  as  the 
truth  of  some  of  the  opinions  I  bad  communicated  to  you^ 
and  of  many  others  which  t  bad  loi)g  entertained,  de« 
t)ended  on  the  result  of  th(5  experiment,  T  watched  its 
progress  witli  some  anxiety,  though  not  with  much  ap- 
prehension }  and  I  had  soon  the  pleasure  to  see  that  the 
tadiclds,  in  whatever  direction  they  Were  protruded  from 
the  position  of  the  seed,  tui'ned  their  points  outwards 
from  the  circumference  of  the  wheel,  and  in  their  subse- 
quent  growth  receded  nearly  at  right  angles  from  its  axis. 
The  germens,  on  the  contrary,  took  the  opposite  direcV 
tion,  and  in  a  few  days  their  points  all  met  in  the  centre 
of  the  wheeL  Three  of  these  plants  were  suffered  to  re- 
main on  the  wheel,  and  were  secured  to  its  spokes  to  pre*- 
tent  their  being  shaken  off  by  its  motion.  The  stems  of 
these  plants  soon  extended  beyond  the  centre  of  the> 
trheel :  but  the  same,  cause,  which  first  occasioned  them 
to  approach  its  axis,  still  operating,  their  points  re- 
turned and  met  again  at  its  centre. 

The  motion  of  the  wheel  being  in  ibis  experiment  ver- 
tical, the  radrcle  and  geirmen  of  every  seed  occupied, 
during  a  minute  portion  of  time  in  each  revolution,  pre* 
cisely  the  same  position  they  would  have  assumed  bad 
the  seeds  vegetated  at  rest ;  and  as  gravitation  and  cen- 
trifugal force  also  acted  iti  lines  parallel  with  the  vertical 
motion  and  surface  of  tlie  wheel,  I  conceived  that  some 
slight  objections  might  be  urged  against  the  conclusions  I 
felt  inclined  to  draw.  I  therefore  added  to  the  machinery 
Ihave  described  another  wheel,  which  moved  horizon- 
tally  over  the  vertical  wheels  ;  and  to  this,  by  meatis  of 
multiplying  wheels  of  difSsirent  powers,  I  was  enabled  to 
give  many  different  degrees  of  velocity.  Round  tfae<ir* 
cumference  of  the  horizontal  wheel,  whose  diameter  inras 
also  eleven  inches,  seeds  of  the  bean  were  boimd  as  in 
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tbc  experiment  which  I  have  already  described,  and^it 
was  then  made  to  perform  250  revolutions  in  a  minute. 
By  the  rapid  motion  of  the  water-wheel  much  water  was 
thrown  upwards  on  the  horizontal  wheel,  part  of  which 
supplied  the  seeds  upon  it  with  moisture,  and  the  remain- 
der was  dispersed,  in  a  light  and  constant  shower,  orer 
Aie  seeds  in  the  vertical  wheel,  and  on  others  placed  to 
vegetate  at  rest  in  different  parts  of  the  box. 

Every  seed  on  the  horizontal^  wheel,  though  moving 
with  great  rapidity,  necessarily  retained  .the  same  posi- 
tion relative  t^  the  attraction  of  the  earth  ;  and  therefore 
the  operation  of  gravitation  could  not  be  suspended, 
though  it  might  be  counteracted,  in  a  very  considerable 
degree,  by  centrifugal  force  :  and  the  difference  I  bad 
anticipated  between  the  efl'ects  of  rapid  vertical  and  ho- 
rizontal motion  soon  became  sufficiently  obvious.  The 
radicles  pointed  downwards  about  ten  degrees  below,  and 
the  germens  as  many  degrees  above,  the  horizotital  line 
of  the  wheel's  motion  ;  centrifugal  force  havii.g  made  both 
to  deviate  80  degrees  from  the  perpendicular  direction 
each  .would  have  taken,  had  it  vegetated  at  rest.  Gra- 
dually diminishing  the  rapidity  of  the  motion  of  the  hori- 
zontal wheel,  the  radicles  descended  more  perpeiulicu- 
larly,  and  the  germens  grew  more  upright ;  and  when  it 
did  not  perform  more  than  80  revolutions  in  a  minute,  th« 
radicle  pointed  about  45  degrees  below,  and  the  germen 
as  much  above,  the  horizontal  line,  the  one  ahva3's  re- 
ceding fromi  and  the  other  ^approaching  to,  tlie  axis  ot 
the  wheel. 

I  would  not,  however,  be  understood  to  assert  that  the 
velocity  of  250,  or  of  80  horizontal  revolutions  in  a 
minute  will  always  give  accurately  the  degrees  of  de- 
pression and  elevation  of  tlie  radicle  and  germen  which  I 

have  mentioned  ;  for  the  rapidity  of  the  motion  of  my 
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ivbeels  was  sometimes  diminished  by  the  coiloction  of  fibres 
of  conferva  against  the  wire  grate,  which  obstructed  in 
some  degree  the  passage  of  the  water:  and  the  ma- 
chinery, having  been  the  workmanship  of  myself  and 
my  gardener,,  cannot  be  supposed  to  have  moved  with 
all  the  regularity  it  might  have  done,  had  it  been  made 
by  a  professional  'mechanic.  But  I  conceive  myself  to 
have  fully  proved  that  the  radicles  of  germinating  seeds 
are  made  to  descend,  and  their  germens  to  ascend,  by 
some  external  cause,  and  not  by  any  power  inherent 
in  v^etable  life  :  and  I  see  little  reason  to  doubt  that 
gravitation  is  the  principal,  if  not  the  only,  agent  em- 
ployed in  this  case  by  nature.  I  shall  therefore  endea* 
vour  to  point  out  the  means  by  which  I  conceive  th« 
^me  agent  may  produce  effects  so  diametrically  oppo- 
site to  each  other. 

The  radicle  of  a  germinating  seed  (as  many  naturalists 
have  observed)  is  increased  in  length  only  by  new  parts 
successively  added  to  its  apex  or  point,  and  not  at  all  hj 
aiiy  general  extension  of  parts  already  formed  :  and  the 
new  matter  which  is  thus  successively  added,  unques- 
tionably descends  in  a  fluid  state  from  the  cotyledons  *, 
On  this  fluid,  arid  on  the  Vegetable  fibres  and  vesseU 
whilst  soft  and  flexible,  and  whilst  the  matter  which  com- 
poses them  is  changing  from  a  fluid  to  a  solid  state,  gra- 
vitation, I  conceive,  would  operate  sufficiently  to  give 
an  inclination  downwards  to  the  point  of  the  radicle  ;  and 
as  the  radicle  has  been  proved  to  be  obedient  to  centri- 
fugal force,  it  can  scarcely  be  contended  that  its  direc- 
tion would  remain  uninfluenced  by  gravitation. 

1  have  stated  that  the  radicle  is  increased  in  length 
only  by  parts  successively  added  to  its  point :  the  ger- 

*  See  Phil.  Trans,  of  1805. 
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meiiy  on  the  contrary,  elongates  by  a  general  exten^ov 
of  its  parts  previously  organized  ;  and  its  vessels  and 
fibres  appear  to  extend  themselves  in  proportion  to  the 
quantity  of  nutriment  they  receive^  If  the  motion  and 
consequent  distribution  of  the  true  sap  be  influenced  by 
gravitation,  it  foIIo\ys^  that  when  the  germen  at  its  firsft 
emi^ion,  or  subsequently,  deviates  from  a  perpendicu- 
lar direction,  the  sap  must  accumulate  on  its  under-side  : 
and  I  have  found  in  a  great  variety  of  experiments  on 
the  seeds  of  the  horse-chesnut,  the  bean,  and  other  plaiits^ 
ivhen  vegetating  at  rest,  that  the  vessels  and  fibres  on 
the  under  side  of  the  germen  invariably  elongate  much 
more  rapidly  than  those  on  its  upper  side  ;  and  thence  it 
follows  that  the  point  of  the  germen  must  always  turn 
upwards.  And  it  has  been  proved  tiiat  a  similar  increase 
of  growth  takes  place  on  the  external  side  of  Che  g^nien 
when  the  sap  is  impelled  there  by  centrifugal  force,  as  it 
is  attracted  by  gravitation  to  its  under  side,  wiien  the 
seed  germinates  at  rest. 

This  increased  elongation  of  the  fibres  and  vessels  of 
the  under  side  is  not  confined,  to  the  germens,  nor  even 
to  the  annual  shoots  of  trees,  but  occurs  and  produces  the 
most  extensive,  effects  in  the  subsequent  growth  of  their 
trunks  and  branches.  The  immediate  efre(;t  of  gravita- 
tion is  certainly  to  occasion  the  farther  depression  of 
every  branch,  which  extends  horizontally  from  the  trunk 
of  the  tree;  and  when  a  young  tree  inclines  to  either 
side,  to  increase  that  inclination  :  but  it  at  the  same  tiuie 
attracts  the  sap  to  the  under  side,  and  thus  occasions  an 
increased  longitudinal  extension  of  the  substance  of  the 
new  wood  on  that  side  ^.     The  depression  of  the  lateral 

•  This  efTcct  does  not  appear  to  be  pro<luced  in  what  are  called  weep- 
ing trees }  the  c^iuse  of  which  I  have  endeavoured  to  point  out  in  a 
former  Ajlemoir.    PhU.  Trans.  1804. 
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brjinch  is  ibUs  preventedi ;  and  it  is  even  Knablad  to  raise 
itself  abov^  its  mitural  l^vel,  wh^n  the  branches  above  it 
^r'e  rumored  ;  and  the  young  tree  by  the  saii)e  means 
becomes  mor^  upright,  in  direct  opposition  to  the  ioime* 
diate  action  of  gravitation :  nature,  as  usual,  execut- 
ing the  inpst  important  operations  by  tb^  most  simple 
Doeans* 

I  could  addope  many  more  |icts  in  support  of  the  pr©r- 
ceding  deductions,  but  those  I  have  stated  I  conceive  to 
be  sufficiently  conclusive.  It  has,  however,  been  ob- 
jected by  Du  Hamel,  (anfl  the  greatest  deference  is  aU 
ways  due  to  his  opinions,)  that  gravitation  could  hare 
little  influence  on  the  direction  of  the  gerqien,  were  it 
in  the  first  instance  protruded,  or  were  it  subsequently 
inverted,  and  made  to  point  perpendicularly  downwards. 
To  enable  myself  to  answer  this  objection,  I  made  many 
experiments  ou  seeds  of  the  horse-phesnut,  and  of  the 
)>ean.  in  the  box  I  have  alrea(}y  described ;  and  as  the 
seeds  tliere  were  suspended  out  pf  the  earth,  I  could  re- 
gularly watch  the  progress  of  every  effort  made  by  the 
radicle  and  germen  tp  change  thpir  positions.  The  ex* 
tremity  of  the  radicle  of  the  bean,  when  made  to  point 
perpendicularly  upwards,  generally  formed  a  considera* 
l)le  curvature  within  three  or  four  hours,  when  the  wea- 
klier was^  warm.  The  germen  was' more  sluggish ;  but  it 
rarely  or  never  failed  to  change  its  direction  in  the  course 
of  twenty-four  hours  ;  and  all  my  efforts  to  make  it  grow 
do\i'nwards,  by  slightly  changing  its  direction,  were  in- 
variably abortive. 

Another,  and  apparently  a  more  weighty  objection  to 
thcf  preceding  hypothesis,  (if  applied  to  the  subsequent 
growth  and  forms  of  trees,)  arises  from  the  facts,  that 
few  of  their  branches  rise  perpendicularly  upwards,  and 
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that  their  roots  always  spread  horizontally  ;  but  this  ob- 
jection, I  tliink,  may  be  readily  answered. 

The  laxuriant  shoots  of  trees,  which  abound  in  sap,  in  , 
whatever  direction  they  are  first  protruded,  almost  uni- 
formly turn  upwards,  and  endeavour  to  acquire  a  per- 
pendipular  dire^ction  ;  and  to  this  their  points  will  imme- 
diately return,  if  they  are  bent  downwards  during  any 
period  of-  their  growth  ;  their  curvature  upwards  being 
occasioned  by  an  increased  extension  of  the  fibres  and 
vessels  of  their  undcv  sides,  as  in  the  elongated  germens 
of  seeds.  The  more  feeble  and  slender  shoots  of  the  same 
treps  will,  on  the  contrarj  ,  grow  in  almost  every  direc- 
tion, probably  because  their  fibres,  being  more  dry,  and 
their  vessels  less  amply  supplied  with  s^p,  they  are  less 
affected  by  gravitation.  Their  points,  however,  gene- 
rally shew  an  inclination  to  turn  upwards ;  but  the  ope- 
ration of  light,  in  this  case,  has  been  proved  by  Bonnet  * 
to  be  very  considerable. 

The  radicle  tapers  rapidly,  as  it  descends  into  the 
earth,  and  its  lower  part  is  much  compressed  by  the 
greater  solidity  of  the  mould  into  which  it  penetrates. 
The  true  sap  also  continues  to  descend  from  the  cotyle* 
dons  and  leaves,  and  occasions  a  continued  increase  of 
the  growth  of  the  upper  parts  of  tlie  radicle,  and  this 
growth  is  subsequently  augmented  by  the  effects  of  mo- 
tion, when  the  germen  has  risen  above  the  ground.  The 
true  sap  is  therefore  necessarily  obstructed  in  its  descent ; 
numerous  lateral  roots  are  generated,  into  which  a  por- 
tion of  the  descending  sap  enters.  The  substance  of 
these  roots,  like  that  of  the  slender  horizontal  branches,  is 
much  less  succulent  than  that  of  the  radicle  first  emitted, 
and  they  are  in  consequence  less  obedient  to  gravitation ; 

*  Ri^cherchcs  sur  t  Usage  dcs  FeuWes  dans  les  Plant  a.  - 
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iEt)3  tberefore  meeting  less  resistance  from  ibe  superfieid 
^oil  than  from  that  beneath  it,  they  extend  harisontattj 
io  every  direction,  growing  with  most  rapidity^  and  pn»> 
ducing  the  greatest  number  of  ramifications)  wfaere^riMr 
they  find  most  warmthi  and  .a  soil  best  adapted  to  noti- 
¥ish  the  tree.  As  these  horizontal  or  lateral  roots  sur« 
Tound  the  base  of  the  tree  on  every  side,  the  true  sap 
descending  down  its  bark,  enters  almost  exclusively  into 
tbem,  and  tbe  first  perpendicular  root,  having  executed 
its  office  of  seeuring  moisture  to  the  plant,  whilst  young, 
is  thus  depr^ed  of  proper  nutriment,  and  ceasing  almost 
wholly  to  grow,  becomes  of  no  importance  to  the  tree. 
The  tap  root  of  the  oak,  about  which  so  much  has  been 
written,  i^ill  possibly  be  adduced  as  an  exception  ;  but 
having sSlttentiveJy  examined  at  least  20,000  trees  of  this 
species,  many  of  which  had  grown  in  some  of  the  deepest 
and  most  favourable  soils  of  England,  and  i>ever  having 
found  a  single  tree  possessing  a  tap-root,  i  must  be  al- 
lowed to  doubt  that  one  ever  existed. 

Ab  trees  possess  the  power  to  turn  the  upper  surfaces 
of  their  leaves,  and  the  points  of  their  shoots  to  the  light, 
and  their  tendrils  in  any  direction  to  attach  themselves  to 
contiguous  objects^  it  may  be  suspected  that  their  lateral 
roots  are  by  some  means  directed  to  any  soil  in  their  vi- 
cinity which  is  best  calculated  to  nourish  the  plant  to 
which  they  belong ;  and  it  is  well  known,  that  much  .the 
greater  part  of  the  roots  of  an  aquatic  plant,  which  has 
jgrown  in  a  dry  soil,  on  the  margin  of  ^  lake  or  river, 
have  been  found  to  point  to  the  water ;  whilst  those  of 
another  species  of  tree,  which  thrives  best  in  a  dry  so^l, 
have  been  ascertained  to  take.^n  opposite  direction,:  but 
the  result  of  some  experiments  I  have  made  is  not  ia- 
^Durable  to  this  hypothesis,  and  I  am  rather  iqolined  to 
^lieve  that  the  roots  disperse  themselves  in  every  direc- 
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kiOQ,  and  only  become  most  numerous  where  thejr  find 
ihoat  employment,  and  a  soil  best  adapted  to  the  spe^ 
^ies  of  plant.  My  experiments  have  not,  however,  been 
eufficiently  Taried,  or  numerous,  to  decide  this  ques<- 
4ion,  which  I  propose  to  make  the  subject  of  future  in*- 
.vestigatioUk 
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Jin  Essay  an  the  CuUwatUm  of  Potatoes* 
By  the  Reo,  Edmund  Cartwright. 

From  the  CoaIMu^ications  to  the  Board  of 

Agriculture. 

X  OTATOES,  though  they  hive  be6n  naturalized  to 
this  climate  for  nearly  two  hundred.years,  were  not  con* 
sidered  as  objects  of  field-culture  till  about  half  a  centurjr 
ago  ;  and  it  is  not  much  above  half  that  time  since  they 
were  first  cultivated  with  any  other  view  than  as  the  food 
of  man. 

Theit  primary  applicatiol^  oUgbt  eertainly  to  b^  as 
an  article  of  human  sustenance,  and  yet,  unless  they  can 
be  produced  on  such  terms  as  will  enable  the  grower  to 
afford  them  to  his  cattle  and  hogs,  when  there  is  no  de- 
mand fo^  them  in  the  market,  be  will  not  venture  to  cul- 
tivate them,  e:!tcept  perhaps  for  the  London  sale,  on 
such  a  scale  as  will  always  insure  a  regular  Supply. 

The  original  country  of  the  potatoe  is  Brazil ;  and  yet, 
though  coming  from  between  the  tropics,  it  is  the  pro- 
duction of  a  temperate  climate,  being  a  native  of  the 
mountains,  at  such  an  altitude  above  the  general  surface 
•f  the  country  as  not  to  suffer  by  too  hot  or  too  cold  an 
exposure.  Hence  it  accommodates  itself  to  the  vicissi- 
tudes of  an  English  atmosphere  with  nearly  the  facility  of 
«n  indigenous  plant. 

VThi 


On  the  CtUtmtum  of  P%tatoe^  91 1 

1.  Tht  Method  of  raising  Potatoes  from  Sted. 

fn  treating  of  tbis  invaluable  esculent,  IsfaaU  begin 
with  pointing  out  tbe  method  of  raising  it  from  seed* 

It  is  to  be  observed,  that  the  apple  of  the  potatoe, 
vhich  contains  the  seedy  rarely,  if  ever,  finds  sufficient 
heat  in  this  climate  to  ripen.  The  apples,  therefore,  ate 
to  be  gathered  with  their  stalks,  and  bung  up  in  sdme 
varm  place,  a  kitchen,  for  example,  or  other  room 
where  there  is  a  constant  fire.  In  the  course  of  the  wii»- 
ter  the  apples  will  become  pulpy,  ivhich  is  an  indication 
that  their  seeds  are  ripe.  When  in  that  state  the  seeds 
are  to  be  separated  from  the  pulpy  part,  either  by  wash- 
ing or  otherwise.  When  separated  they  are  to  be  rub- 
bed dry.  Early  in  the  spring  they  are  to  he  sown  on  » 
warm  dry  border^ 

As  it  will  be  several  weeks  before  the  plants  make  their 
appearance,  the  best  way  it  to  sow  the  seed  in  pots  or 
boxes,  which  in  bad  weather  mi^y  be  brought  under  co- 
ver, or  sheltered. 

The  seed  is  sometimes  sown  in  hot-*beds,  but  I  do  not 
recommend  the  practiee ;  for  though  the  plants  are  by 
that  method  brought  somewhat  earlier  to  maturity,  yet 
are  they  almost  always  weak  and  sickly.  As  soon,  as  the 
plants  are  of  sufficient  strength,  whiek  wiU  be  about  the 
latter  end  of  May  or  the  beginning  of  June,  they  slMnild 
be  transplanted  where  they  e^te  to  remain.  In  doing  this, 
care  should  be  taken  to  select  a,  warm  situation,  and 
*wbet«  no  potatoes  have  been  grown  tp,  the  former  year, 
for  fear  of  any  roots  or '  fragments  of  tbe  last  year*s  crop 
beu^  left  in  the  ground,  and  mixing  with  the  new  vari<t 
eties,  which  it  is  the  object  of  this  process  to  obtain. 

tt  is  neeesJMry  to  set  the  plants  at  such  distance^  from 
fach  6tber  as  that  their  rodtts  shall  not  interfere,  wbicbx>n 
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the  first  appearance  of  frosty  if  thejr  are  got  ripe^befbrey, 
should  be  taken  up. 

It  will  be  sufficient  the  first  year  to  reserve  only  a  sin-^ 
gle  pbtatoe  from  each  plant ;  fov  as  the  potatoe  does  not 
ussunie  its  permai>ent  character  at  one  year  from  the  seed, 
Kio  judgment  cao  be  f(»riiied  of  ite  future  qualities  in  that 
«tage. 

The  potatoes  thus  reserved,  wuit  next  year  be  piaoted 
vOQt  nt  sucb  distaoces  as  that  their  prodace  may  be  kep^ 
'distinct. 

Gi>eat  attention  should  be  paid  ta  the  time  of  their 
ripening,  as  th^  Value  of  a  potatoe  is  greatly  enhanced^ 
■cekrisparHHiSj  by  it^  oomiqg  soon  to  maturity.  «    - 

•Id  the  order  in  Xvbidh  they  ripeft,  which  is  kxiown  by 
the  deadness  of  the  haiikn>,  the  polaJtoes  should  be  taketb 
up  and  examined.  Such  as  have  peculiarly  good  quali- 
fies to  reeotiamend  them  arte,  of  course,  to  be  preserved,. 
andaJl  of  inierior  qm^ty  should  be  made  away  with,  thair 
thejr  may  n^t  get  mixed  with  better  sorts.. 

In  the  year  1804  I  raised  eighty-four  plants  from  seed-^ 
'  lings  of  the  preceding  year,  all  from  the  same  kind  of 
'{Potatoe..  The  produce  of  scarcely  any  two  roots  were 
aiike,  ettfaer  in  fona,^  cbkmr,  size,  or  taste.  Some 
ripened  earljr  ia  August ;  others  were  not  ripe  evea  wheiv 
the  firostset  iv ;  some  were  very  prolific,  others  but  mo- 
derately so ;  sotne  were  so  rank  and  pffisnsive  to  the  pa^ 
late  as  scarcely  to  be  eatabie  ;  and  others  again  (but  these 
ntsexe  few  in  number^  not  more  than  three  or  four)  were 
equal  to  the  best  potatoes  now  in  use.  One  of  them,  in- 
deed, was  of  sa  superior  a  quality  that,  unless  it  should 
degenerate  oa  farther  cultivation,  it  will  eclipse  ahoaost 
every  otber  species  hitherto  known« 

In  raising  potatoes  from  seed,  even  though  no  new 
variettfi;s  were  to  be  obtained,  there  will  be  found  a  great 

advantage 


On  the  CuUf&aim  e/PoMoesi  ftii 

advantage  iii  tbe  practice,  from  the  potatoes  beijug  more 
prolific  than  those  which  have  been  raised  repeatedly 
through  a  long  course  of  jeats  from  sets. 

11:  Choice  ^  Spf'ts^ 

It  has  been  recominended  to  thos^  who  intend  raising 
potatoes  fbr  the  purpose  of  feeding  animiak,  to  cultivate 
the  sorts  which  are  niost  prolific,  without  regard  to  their 
quality,  such  as  the  Howard,  or  cluster  potatoe,  the 
Mack  yam^  ox  noble,  &c.  &c.  a  practice  which  cannot 
be  too  severely  rq>robated,  both  as  injurious  to  the  i^om- 
munity,  and  as  not  being  most  beneficial  to  the  growers 
themselves. 

So  long  as  there  is  a  jxiarket  for  potatoes  as  an  article 
'of  human  food,  they  will  always  bear  a  better  price  than 
the  grower  cap  make  of  theiQ,  by  giving  them  to  ani- 
mals. And  even,  when  applied  as  the  food  of  animals^ 
the  best  sorts  will  always  be  found  the  most  profitable,  as 
containing  the  greatest  quantity  of  nourishment  in  s^ 
given  bulk. 

It  is  universally  allowed,  that  the  nH)st  nntritious  part 
of  this  excellent  vegetable  is  the  farinaceous  or  mealy, 
part,  and  that  the  least  nutritive^  or  rather  the  deleterir 
eas  part,  is  the  aqueous.  Now  I  find  by  analjrsis,  that  a 
dry  mealy  potatoe,  such  as  is  usually  considered  of  a 
good  kind,  yields  of  farina  at  least  twenty-five  per  cent. 
more  than  such  as  are  waxey  or  livery.  The  vegetO'- 
animal  matter  also  is  more  abundant  in  the  one  than  in 
the  other.  But  the  latter  kind  is  not  only  inferior,  in  as 
much  as  it  contains  less  nutriment,  but  as  it  contains  a 
superabundant  share  of  that  which  is  deleterious,  namely ,( 
the  watery  part. 

It  seems  almost  needless  to  mention,  that  the  juice 
of  the  raw  potatoe  is  violently  purgative^  as  is  weU 
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known  to  every  one  who  has  given  potatoes  in  larger 
quantities  to  cattle  or  hogs,  without  a  liberal  allowance 
of  dry  food.  Even  when  boiled,  if  they  are  suffered  ta 
remain  in  the  water  after  its  begins  to  cool,  they  will  re- 
absorb so  much  of  the  juices  they  had  parted  with  as  to 
render  them  much  too  laxative,  if  given  in  large  qusiQti^ 
ties,  to  be  wholesome. 

The  first  quality  in  u  potatoe  is  being  mild  and  &rina^ 
ceous.     Some  indeed  prefer  the  waxey  sorts,  but  as  they 
bear  no  proportion  to  those  who  have  a  contrary  taste,  it 
would  never  answer  the  grower's  purpose  to  cultivate 
potatoes  for  such  capricious  customers*     A  potatoe^^  to  be 
worth  cultivating  as  an  article  of  field  husbandry,  must 
be  not  only  mild  and  farinaceous,  but  also  prolific.    Ano- 
ther property,  which  is  seldom  if  ever  adverted  to,  is^ 
that  it  should  not  run  much  to  haulm:  for  when  the 
haulm  is  disposed  to  be  over  ahd  above  luxuriant,  the 
potatoes  admit  not  of  being  planted  so  dose  as  to  obtain 
the  greatest  possible  crop  in  a  given  space,  the  distance 
ajL  which  they  should  be  planted  being  determined  by  the 
luxuriance  of  the  Imulm,  rather  than  by  the  productive* 
ness  of  the  root.     Another  quality,  and  that  not  an  un- 
important  one,  is,  that  they  should  ripen  early.    In  this 
last  circumstance  there  are  greater  advantages  than  at 
first  sight  may  appear ;  namely,  they  may  be  taken  up 
at  the  farmer's  leisure ;  by  coming  to  maturity  at. at)  early 
period,  they  are  ready  for  the  market  before  there  is  a 
glut ;  and,  if  they  are  to  be  stored,  the  days  being  long 
and  warm,  they  get  thoroughly  dry  befpr^  they  are  put 
up,  and  consequently  are  not  fio  apt  to  beat  and  rpt  as 
when  taken  up  later  in  ibe  season,  in  rainy  weather,  as 
it  may  happen,  or  in  frost.     Add  to  those  considerations,, 
if  wheat  or  winters-taxes  ^re  to  follow,  there  is.  sufficient 
fimie  %o  get  the  ground  ready  for  either  oC  those  props.  It 
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iftay  be  expected^  perhaps,  that  I  should  point  out  the 
particular  sorts  which  I  have  found  to  have  united  in 
them  the  principal  cbaihactets  he^e  enumerated.  But  any 
one  the  least  conversant  with  the  subject  must  know  that 
to  attemf^  a  description,  which  could  be  intelligible  be- 
yond a  limited  district,  would  be  nearly  impossible,  the 
Dames  by  which  potatoes  are  usually  distinguished  being 
chiefly  local.  The  sorts  which  have  succeeded  best  with 
me  were  called,  by  those  whom  I  had  them  from,  the 
Supreme,  a  moderate-sized  wliite  potatoe ;  the  early  red ; 
and  the  white  American  hundred  eyes;  names  which  they 
are  probably  known  by  only  in  the  neighbourhood  where 
they  were  originally  raised. 

The  two  former  kinds  have  nothing  discriminating  in 
their  form  or  external  appearance  to  distinguish  them 
from  the  common  round  white  or  red  isorts.  The  Am&- 
rican  hundred  eyes  is  readily  di^inguished  from  every 
other  plant  of  its  species  that  I  have  yet  had  an  opportu- 
nity of  observing.  It  is,  in  general,  from  four  to  six  or 
i^ven  inches  long,  ^ylmdrical,  slender,  and,  as  its  name 
imports,  full  of  eyes.  These  iare  from  twenty-five  to 
ttirty  in  number,  and  rather  deeply  indented.  But  the 
most  striking  peculiarity  in  this  variety  is,  that  the  eye«  , 
do  net  break  out,  as  in  other  sorts,  apparently  at  ran- 
dom, but  are  regularly  disposed  in  a  spiral  direction.  It 
does  not  ripen  quite  so  early  as  might  be  wished ^  but  in 
other  respects  it  has  not  at  present  its  superror. 

III.  The  Soil  fVBfer for  Potatoes^  and  its  Preparation. 

Though  potatoes  will  grow  on  any  soil,  they  ought  not 
to  be  cultivated  on  that  which  is  cold,  stiff,  or  wet.  The 
best  soil  is  a  rich  sand  or  a  light  loam.  Very  good  crops, 
however,  may  be  obtained  even  from  poor  soils,  if  dry 
and  warm,  and  if  w«ll  manured,  and  kept  free  from 

weedsj^ 
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weeds,  no  crops  making  more  ample  returns  formantire 

^nd  good  husbandry  than,  potatoes. 

It  will  be  adviseable  to  give  land  intended  for  potatoes 

a  ridge-ploughing  before  winter,  provided  it  be  not  a 

light  sand«     In  the  month  of  February  it  should  be  again 

ploughed  and  harrowed  down,  and  iu  that  state  should 

remain  till  the  middle  or  latter  end  of  March,  by  which 

time  the  seed  weeds  wiH  begin  to  Vegetate,    A  slight 

sprinkling  of  well-digested  dung  should  be  equally  spread 

over  the  field,  and  ploughed  in.    But,  perhaps,  the  best 

preparation  for  potatoes  is  a  crop  of  turnips  consumed  ob 

the  ground  :  in  that  case  nothing  mere  is  required  thau 

to  give  a  single  ploughing,  followed  by  a  liberal  use  of 

the  harrows. 

IV.  Manuring. 

It.  is  a  pi^vailing  custom  to  manure  for  potatoes  with 
long  lijtt^,  old  thatch,  and  even  stubble,  heath,  or  any 
other  substance,  in  short,  which  will  keep  the  ground 
hollow,  under  the  idea  that  the  young  tubers  of  the  po- 
tatoes have  by  such  means  more  room  to  spread  and  ex- 
|>aQd  themselves. 

Where  the  soil  is  a  stiff  untractablev  clay  it  must  be 
confessed  that  such  manures  are  highly  expedient ;  hot 
on  such  soils  potatoes  ot^lit  not  to  be  admitted,  as  both 
in  quantity  and  quality  they  will  i^lways  be  inferior  td 
such  as  are  raised  on  a  different  soil. 

The  manures  most  proper  for  potatoes,  when  cultivated 
on  land  which  suits  them,  are  those  which,  will  mix  and 
unite  most  readily  with  the  soil.  I  know  of  no  manures, 
1  mean  those  of  an  animal  or  vegetable  nature,  nor,  I 
might  add,  of  the  mineral  kingdom,  provided  they  are 
suitable  to  the  soil,  which  come  amiss  to  the  potatoe.. 

The  most  advantageous  way  of  applying  manure  to  the 
potatoe  crop  is,  to  ^ive  pajrt  ait  the  time  of  planting,  aod 

the 
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the  remainder  as  a  top  dressing  in^mediately  before-earth- 
ing up.  Though  when  the  laiid  is  in  tolerable  heart,  so 
as  to  give  sufficient  vigour  in  the  first  stages  of  germina- 
tion, and  till  the  tubers  begin  to  form,  I  trust  solely  to 
the  top-dressingi  which  is  applied  with  peculiar  advan- 
tage to  a  potatoe  crop,  as  it  can  be  given  at  the  precise 
point  of  time  when  most  wanted,  and  immediate  plough- 
ed in  ;  by  which  means  it  loses  not  a  particle  of  its  fer- 
ttlizing  quality  by  exposure  to  the  exhaling  infiuence  of 
the  atmosphere. 

Many  are  of  opinion,  that  the  flavour  of  vegetables  is 
influenced  by  the  manures  which  are  made  use  of  in  their 
cultivation.  There  is  reason  to  doubt  this  opinion.  In 
the  year  1804  I  had  potatoes  manured  for  with  chandler's 
graves,  with  soot,  and  with  malt-dust.  Nothing  can  be 
imagined  more  offensive  than  chandler's  graves  when  in 
a  state  of  putridity,  as  they  must  be  before  they  can  be 
absorbed  by  the  potatoe  plants ;  nothing  can  well  be  mor^ 
acrid  and  bitter  than  soot ;  nor  can  any  thing  be  more 
mild  and  inoffensive  to  the  palate  than  malt-dust,  which 
is  the  germ  of  barley  when  sprouted  for  malting,  and 
consists  chiefly  of  mucilage,  with  a  small  proportion  of 
sugar.  Yet  the  potatoes  produced  with  these  three  very 
discordant  manures  were  all  equally  good,  and  in  taste 
and  flavour  exactly  similar.  And  yet,  though  manures 
may  seem  to  have  no  influence  on  the  sensible  qualities  of 
this  vegetable,  soil  appears  to  have  a  great  deal ;  for 
when  cultivated  on  some  descriptions  of  soil  it  loses,  as  it 
were,  in  every  respect  but  its  external  form,  its  very 
identity.  A  potatoe,  which  in  one  soil  is  firm  and  dry, 
will  in  another  be  soft  and  watery,  as  though  its  very  or- 
ganization and  texture  had  undergone  a  perfect  change^ 

On  what  principle  this  is  to  be  accounted  for  does  not 
appear  ;  nor  is  there  any  analogy,  within  the  sphere  of 
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my  observation^  at  least,  that  will  furnish  a  solution  of 

this  difficult  problem  in  vegetable  economy.    The  gene* 

ral  flavour  of  every  kind  of  fruit  or  vegetable,  if  properly 

cultivated  or  not,  will  be  the  same  on  whatever  soil  it 

may  be  raised,    varying   only,    and  that  perhaps  but 

slightly,  in  the  degree  of  its  poignancy.    No  change  of 

soil  or  culture  can  debase  a  nonpareil  to  a  codlin,  nor 

communicate  to  a  codlin  the  flavour  of  a  nonpareil,  but 

under  every  change  each  will  preserve  its  distinctive 

character. 

V,  Method  of  Planting. 

A  very  common  way  of  planting  potatoes  is  to  form  the 
land  into  ridges  from  two  to  three  feet  wide,  which  are 
filled  with  manure,  on  which  the  sets  are  deposited,  and 
then  covered  by  a  double^mould-^oard  plough.  Others 
plant  them  upon  the  level,  after  every  third,  and  some- 
times second  turn  of  the  plough.  In  both  these  ways 
there  will  be  great  irregularity.  Besides,  as  the  planters, 
who  are  generally  women  or  children,  have  to  exert 
their  judgement  as  they  go  along,  respecting  the  dis- 
tances at  which  the  sets  are  to  be  planted  in  the  rows, 
they  are  a  much  greater  time  about  the  work  than  tbey 
would  be,  were  they  able  to  proceed  without  puzzling 
them^lves  to  know  when  they  were  riglit,  or  when  they 
were  wrong.  '     . 

The  method  I  have  practised,  and  which  from  experi- 
c^nce  I  can  recommend,  is  this :  The  land,  being  previ- 
ously made  fine  by  the  plough  and  the  harrow,  is  marked 
out  into  drills  nine  inches  asunder.  The  implement  I 
make  use  of  for  this  purpose  is  what  is  called  Duckett's 
drill-marker  with  five  shares ;  an  implement  too  well 
known  to  require  a  description.  The  drills  being  formed, 
an  implement  consisting  of  a  pair  of  wheels,  not  quite 
twelve  inches  in  diameter,  ti.xcd  upon  an  axis  at  nine 

inches 
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ioches  apart)  and  having  on  their  circumference  a  tooth 
or  projection  at  every  nine  inches,  and  so  placed  as  tba£ 
the  wheels  shall  mark  alternately  aa  drawn  along  the 
two  drills^  makes  an  indenture  in  each  drill  at  every  nine 
inches.  It  then  misses  one  drill,  and  returns.  When  I  da 
not  use  Duckett's  marker,  I  have  two  marking  wheels^ 
which  occasionally  fit  uppn  the  axis  of  the  implement 
^bove  described,  each  of  which  is  set  at  nine  inches  from 
the  indenting  wheels.  Where  the  persovi  who  manages 
the  implemeDt  returns  to  the  right,  the  right  hand  wheel 
repeats  its  former  track  ;  when  to  the  Jeft,  the  left  hand 
wheel.  In  general,  however,  I  prefer  marking  out  the 
land  by  Duckett's  marker,  the  drills  by  that  instrum^nl 
being  deeper  and  more  defined  than  by  the  indentipg  im* 
plement  al<me. 

The  indentures  being  made,  the  planter  then  follows 
and  drops  in  the  ^ets,  planting  both  drills  as  he  goes 
along.  In  chusing  the  sets,  large  or  good  sized  potatoes 
should  be  preferred,  and  only  one  eye  left  in  each  set. 

The  planting  being  finished,  the  field  is  run  over  with 
^bush  or  other  light  barrow,  and  then  rolled.  As  sooa 
ps  the  young  planes  are  three  or  four  inches  high,  the 
ground  is  flat-hoed.  When  the  plants  are  advanced  iu^ 
growth  three  or  four  inches  more,  the  whole  has  a  top- 
dressing  of  any  manure  which  can  be  obtained  suitably 
for  the  purpose,  such  as  chandler's 'graves,  soot,  malt- 
dust,  &c.  &c. 

The  next  operation  is  the  earthing  up,  which  imnie- 
-diately  follows  the  top  dressing.  The  implement  I  makp 
use  of  is  M*Dougars  expanding  hoe,  which  I  have  drawn 
by  that  useful,  but  despised  animal,  an  ass.  And  here  I 
must  observe,  that  for  an  operation  of  this  kind  both  the 
ass  and  the  mule  are  particularly  adapted,  not  only  be- 
cause their  feet  are  narrpwer   th^ti  a  horse's,  even  gf 
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diminutive  size,  but  because  iu  their  Walk  their  feet  fo!^ 
low  each  juther  in  a  line,  so  that  they  do  not  tratnple 
down  the  ridges^,  as  horses  afe  apt  to  do,  as  they  go 
along. 

'  As  the  plants  stand  altetnately,  the  earth  is  throwir 
to  the  outside  row,  as  well  as  to  that  which  is  nearest  to 
the  hoe  ;  so  that  every  plant  gets  earthed  up  on  both 
sides.  This  operation  being  performed,  which  lays  the 
land  into  twenty-seven  inch  ridges,  having  tw^o  rows  of 
potatoes  on  each  ridge,  a  careful  person  goes  over  the 
whole  with  a  hand-hoe  to  rectify  any  little  irregularity, 
and  give  the  field  a  neat  and  uniform  appearance.  •  After 
this  the  plants  have  no  more  hoeir)gs,  as  I  hold  it  injuri- 
ous, when  the  young  tubers  are  formed,  to  disturb  them. 
It  is  customary  to  give  several  horse-hoeings  to  potatoes 
in  the  course  of  the  summer ;  and  M-hen  the  rows  are 
planted  at  wide  intervals,  it  frequently  is  necessary,  were . 
it  for  no  other  purpose  than  to  keep  down  the  annual 
weeds.  But  at  the  distance  \vhich  I  recommend  them  to . 
be  planted,  the  tops  soon  spread  so  as  to  occupy  the 
whole  ground,  and  smother  what  weeds  might  attempt 
to  vegetate.  If  chance?  weeds  appear  amongst  the  plants, 
and  over-top  them,  they  are  cut  down  with  a  knife. 
Were  they  to  be  pulled  up  by  the  roots,  there  would  be 
danger  of  laying  bare  the  young  potatoes. 

I  am  aware  that  it  may  be  thought  the  plants  are  too 
crowded,  by  having  two  rows  so  near  together,  with  so 
small  an  interval  between  them  and  the  next  two  rows : 
and  so  indeed  it  would  be,  were  it  not  that  by  setting  the 
plants  alternately,  each  row  can/  be  earthed  up  on  both 
sides.  By  planting  them  uniformly,  and,  as  I  may  say, 
with  mathematical  exactness,  the  greatest  possible  number 
of  plants  are  set  in  a  given  space,  without  loss  of  ground, 
and,  what  is  equally  as  necessary,  witliout  being  crowded. 

'  la 
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In  this  mode  of  planting  there  will  be  something  more 
Iban  ten  plants  to  a  square  yard,  which  is  something 
less  than  a  square  foot  for  each  plant. 

Supposing  the  produce  of  each  plant  to  weigh  only 
tv^lve  ounces,  the  produce  of  an  acre  will  be  above  six- 
teen tons !  But  I  have  no  doubt,  if  the  potatoes  are  of  a 
prolific  kind,  and  well  managed,  they  will  produce  at 
the  distance  I  propose,  at  least  one  pound  at  each  root 
in  a  favourable  season.  It  may  not,  perhaps,  be  impro- 
per in  this  place  to  observe,  that  there  is  a  circumstance 
in  the  cultivation  of  potatoes  which,  in  the  neighbour^ 
hood  of  rookeries,  it  is  highly  necessary  to  guard  against, 
namely,  the  depredations  of  the  rooks,  both  at  the  time 
of  planting,  and  when  they  are  approaching  to  ma- 
turity, as  no  crop  is  more  frequently  injured  by  these 
voracious  plunderers. 

TO  BE  CONCLUDED  IN  OUR  NEXT. 
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Ohsemations  tending  to  shew  the  Action  of  pure  Air  upon 

Oils,    By  M,  Sennebier. 

From  the  Annales  de  Chimie. 

1 N  repeating  the  curious  and  important  experiments 
of  M.  Berthollet,  to  investigate  the  influence  of  light 
upon  oils  that  are  exposed  to  its  action,  it  appeared  to 
me  necessary  to  separate  the  action  of  light  upon  this 
fluid,  from  that  which  the  air  alone  effects,  in  order  to 
estimate,  if  possible,  the  influence  of  each  of  these  sub- 
stances on  oil.  I  filled  a  glass  recipient  with  distilled 
^ater ;  I  passed  into  this  recipient  a  certain  quantity  of 
olive  oil,  perfectly  good  ;  it  rose  to  the  upper  part  of  the 
Incipient,  which  I  placed  under  water  in  a  large  saucer 

filled 
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filled  with  water  ;  I  exposed  it  in  this  state  to  tfae  stiO  ;  1 
poured  in  the  $ame  manner  a  certain  quantity  of  tbesame 
oil  upon  water  in  an  open  vessel,  in  such  a  way  that  thisi 
dily  surface  might  be  about  a  line  in  thickness. 

This  disposition  was  made  the  26th  of  April  1790  ;  on 
the  27th  the  olive  oil  exposed  on  the  water  had  levidently 
changed  colour,  being  already  brown  ;  then  it  whitened  ^ 
afterwards  it  lost  its  fluidity^  became  very  rancid,  and  r^ 
sembled  a  very  thick  slimy  matter :  all  these  cbanges  were 
produced  during  the  first  days  of  the  month  of  May,  and 
the  oil  apparently  underwent  no  farther  alteration  during 
the  rest  of  the  year.  The  oil  floated  always  on  the  wa- 
ter,  which  did  not  appear  to  me  to  suffer  any  sensible 
loss,  for  I  always  perceived  that  the  oil  remained  at  the 
same  height  in  the  glass. 

The  oil  which  had  been  placed  under  the  recipient, 
where  it  had  no  communication  with  the  air,  did  not 
appear  to  have  suffered  any  alteration  until  about  the 
middle  of  the  month  of  May  ;  it  had  preserved  its  cO*- 
^our  and  its  fluidity,  but  at  this  time  it  formed  a  lining  of 
green  matter  within  the  recipient,  which  even  pene« 
trated  under  the  recipient  itself.  This  green  matter  ge- 
nerated pure  air,  and  from  that  time  the  oil  lost  its  co- 
lour, and  something  of  its  fluidity,  and  became  like  the 
oil  which  had  been  exposed  to  the  immediate  action  of 
the  air. 

It  seems  then,  that  light  has  no  power  to  tarn  oil  ran* 
eid  when  it  has  no  communication  with  the  air,  since  t^ 
oil  resisted  the  action  of  the  light  for  so  long  a  time  with* 
•eat  being  altered,  while  that  which  had  been  exposed  to 
the  air  for  the  same  length  of  time  became  almost  imine- 
diately  rancid* 

But  it  is  sufficient  to  take  some  mild  plive  oil,  and  to 
l^ave  it  exposed  to  the  air,  to  be  satisfied  that  it  will  be* 

come 
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come  rancidy  evea  in  the  dark,  in  a  short  time ;  while  it 
will  be  seen  to  remain  mild  and  good,  when  shut  tip  by 
water  in  vessels  that  co^itain  no  air,  and  will  spoil  as  sooa 
as  pure  air  is  admitted  to  it;  it  must  not,  however,  be 
concealed,  that  light  encourages  the  union  of  pure  air 
with  oil,  since  it  spoils  much  sooner  when  exposed  to  air 
amd  light  than  when  exposed  to  air  and  darkness. 

It  is  very  difficult  to  give  an  exact  description  of  the 
state  of  the  oil  which  had  been  exposed  upon  water, 
both  to  the  open  air  and  the  light,  because  this  oil  was 
filled  with  dust,  and  a  number  of  insects,  which  had  pe-' 
fished  in  it,  so  that  it  had  neither  its  natural  colour  nor 
consistency;  but  we  could  easily  judge  of  the  state  of 
the  oil  which  had  been  enclosed  in  the  recipient,-  where 
it  had  been  (irst  exposed,  without  injury,  to  the  influence 
of  light,  and  afterwards  to  pure  air,  without  any  mix- 
,  tare  with  foreign  substances.  In  about  four  or  five 
months  this  oil  became  white  ;  it  was  slimy,  and  seemed 
more  dense  and  more  cohesive  in  the  parts  that  adhered 
to  the  glass.  ' 

This  whitening  of  the  oil  proved  that  the  influence  of 
pure  air  and  light  produce  that  effect.  We  know  that  the 
oxygenated  muriatic  acid  bleaches  wax  as  the  light  does, 
that  it  takes  away  the  green  colour  from  the  Chinese  wa^ 
and  from  that  which  is  extrafbed  from  the  birch  and  pop-. 
Jar  trees* 

It  appears  then  that  pure  air,  by  combining  with  fat 
oils,  developes  the  acid  they  contain,  and  that  in  thickening 
they  gradually  become  the  integrant  parts  of  wood. 

M.  Chaptal  has  thought  that  pure  air,  mixed  with  the 
mucilage  of  oil,  would  turn  it  rancid,  and  that  mixed 
with  oil  itself  it  would  render  it  drying  ;  but  he  did  not 
confirm  this  opinion  by  experiment.  It  has  appeared  to 
me  that  olive  oil  exposed  to  the  action  of  the  air  is  en-> 

tirely 
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tirely  altered  in  its  substance,  and  that  it  would  be  very 
difficult  to  distinguish  two  parts  in  the  altered  oil,  the 
one  mucilaginous  and  the  other  real  oil ;  besides,  pure  air 
bas  an  analogous  influence  on  volatile  oils,  and  per- 
haps it  would  reduce  fat  oils  to  the  same  state  as  vola-' 
tile  oils,  if  the  first  were  not  charged  with  a  mucilage 
which  is  not  to  be  found  in  the  others.  In  short  the  fat 
oils  become  drying  by  being  boiled  with  litharge,  but  in 
this  case  they  take  not  only  the  oxygen  from  the  oxyd  of 
lead,  but  still  undergo  the  boiling  which  frees  them  from 
their  mucilage. 

I  have  had  occasion  to  remark  that  the  fat  oils  which 
cusily  freeze,  and  particularly  olive  oil  which  is  frozen 
when  Reaumur's  thermometer  is  7  or  8  degrees  above  tbc 
freezing  point,  are  not  frozen  when  the  thermometer  has 
descended  to  5  degrees  below  zero,  after  huving  sustained 
during  the  sumnier  the  action  of  air  and  light,  thus  ap- 
proachinrj  to  the  nature  of  drying  oils,  which  are  difficuh 
to  freeze  ;  it  is  however  curious  that  this  combination  of 
fat  oils  with  pure  air  suspends  the  effects  of  the  cold  upon 
them  in  a  remarkable  manner. 

With  respect  to  the  essential  oils,  I  have  kept 
them  under  water  without  being  altered  by  the  light,  be- 
cause, as  it  forms  no  green  subst^mce  in  the  vessel,  anti 
there  is  no  pure  air  introduced  to  combine  with  theiifi, 
these  oils  preserve  in  this  state  both  their  proper  smell 
and  fluidity;  the  water  in  the  recipient  became  only  a 
little  paler,  but  the  oils  did  not  thicken,  neither  did  they 
change  into  resin,  like  those  which  were  exposed  to  the 
free  action  of  the  air,  or  which  were  suffered  to  commu- 
nicate with  it  by  introducing  if  under  the  water. 

It  appears  thein  that  fat  and  essential  oils  may  be  kept 
free  from  all  alteration  by  preventing  the  contact  of  air, 
by  inclosing  them  in  bottles  filled  intirdy,  and  perfectly 

corked 


«ieQt  to  cover  the  neck  of  the  bottle,  about  th^  breadth  9f 
•  A  Hfie^r^wp  fibove  the  place  whpi«  the  cor]c,  esters  t()e 
hoMje*  Thi^ise  ve^els  should  be  kept  io  ^  pl^uoe  wher^  the 
teoiper^ture  i^  sufficiently  equal  to  prevent  the  incon^qp^^ 
m^nqs  fgriiipg  froip  the  dilf^tion  of  the  f)uids»;whiph  might 
ilt^rwi^  4;^use  the ,  y^fi^^^ejs  to  burst ;  indeed  I  have  uo%^ 
ar)scox9Diead^d  water  in  the  place  of  mercury  tho«)gh  it. 
produces  the  same  effect,  becaUseit.  is  necessacy  to.  b^^ 
W¥  V^f^ivi  tP  r^p}jM>e  ihe  water  coutip^Uy  ^  it  9vapo» 


if€th$d  of  ohtaining  the  Jlioed  Alkalies  /Potask  and  Sod^ 
cnfsiaUisedf  peifecify  pure.    By  M«  l^owirz. 

From  the  Aknales  be  Chimie. 

i.  X  HE  caustic  iilkalies  as  they  are  obtained  in  the  usual 
processes  are  pure  enough  for  the  purposes  of  medicine 
^nd  the  ;9rrts  ;  but  for  chemical  experiments  the  greatest 
pi^rity  is  required  in  ^11  the  substances  employed. 

2.  Until  the  present  time  the  caustic  alkalies  have  not 
.heen  employed  iii  the  analysis  of  mineral  substances.  M« 
Klaproth  made  known  their  utility  in  analysis^  not  only 
lor  effecting  easily  the  Separation  of  alumine,  but  even 
to  disintegrate  the  most  refractory  fossils.  This  induced 
TQt  to  describe  more   particularly  the  discovery  which 

\ji  made  some  years  since  on  the  crystallization  of  cau^ 
tic  alkalies,  as  a  principal  means  of  obtaining  them 
perfectly  pure.  I  am  likewise  desirous  of  seizing  this 
opportunity  to  rectify  the  mistake  of  several  chemist^ 
who  imagine  that  the  crystallization  cannot  take  place 
during  the  winter. 

3.  My  first  expf.riments  on  pot^ash  were  in^^i^  ii>  the 
Vol.  X.— Second  SfiniEi.  C  g  hotter 
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hottest  days  of  summery  and  the  finest  crystallization  iral  * 
formed  even  at  the  fire. 

4.  The  crystallization  of  soda  succeeded  only  in  the 
winter,  but  the  mean  cold  of  about  5  degrees  is  sufficient 
for  this  efifect.    The  reason  why  this  alkali  requires  this' 
temperature  must  be,  that  its  crystals  dissolve  with  the- 
fflrghtest  heat  in  the  water  of  their  cryslratllization.    The' 
same  thing  is  observable  of  muriate  of  soda  crystallized 
by  dold  *.  i 

*  6.  We  were  not  yet  enabled  by  the  usual  processes  to 
obtain  a  caustic  alkaline  ley  without  colour ;  these  lejrs 
:iyere  alwajs  more  .  or  less  brown :  by  repeated  crys- 
-tallizations  they  could  be  made,  even  when  most 
Strongly  saturated^  as  limpid  as  the  purest  water  ;  which 
incontestibly  proves  that  the  usual  leys  are  adulterated 
by  heterogeneous  substai^ces,  of  which  charcoal  and  the 
strongest  calcination  are  incapable  of  depriving  them. 

6.  The  whole  of  the  operation,  for  making  caustic  al- 
Icali  perfectly  pure  and  withoutthe  leas^  colour,  is  as  fol- 
lows ;  a  ley  of  caustic  potash  is  evaporated  until  a  strong 
pellicle  is  formed  ;  after  it  has  cooled,  the  foreign  salt 
which  is  crystallized  is  separated  from  it,  and  the  evapo- 
ration of  the  ley  is  continued  in  an  iron  vessel,  such  as  is 
used  for  the  preparation  of  common  caustic.  During  the 
second  evaporation  the  pellicle  of  foreign  salts,  and  espe- 
cially the  carbonate  of  potash  which  continues  to  form, 
is  carefully  taken  off  with  an  iron  skimmer.  When  no 
more  skim  is  formed,  and  the  substance  has  ceascrl  to  bubble, 
'the  fire  is  removed,  and  it  is  suffered  to  cool,  being  at  the 

^  Lowitz  has  ohlained  Uii«  singular  cryftullizauon  of  murime  of 
fodat  by  expoting  a  solution  of  this  salt  to  a  great  degree  of  cold. 
TUese  crystals  exhibited  an  hexagonal  form  two  inches  in  diameter 
a<i<l  the  thickness  of  a  line;  theydissivhed  into  a  liquid  at  a  temperature 
some  degrees  below  zero,  and  formed  it>to  a  very  fine  and  very  while 
powder  at  a  very  cold  tempcraiure:    V.  M, 

Bame 
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same  time  continually  stirred  witli  an  iron  spatula*  It, is 
afterwarris  dissolved  in  double  its.  weight  of  cold  water;  the^ 
solution  is  filtered  and  evaporated  in  a  glass  retort^  until  it. 
begins  to  deposit  regular  crystals :  if  it  happen  that  ther 
inass  consolidates  ever  so  little  in  cooling;^  a  little  water. 
isa4ded  to  it,  and  it  is.  heated  afresh  ti^^nd^r  it  fluid* 
When  a  sufi&cient  quantity  of  regular  crystals  are  formcid^ 
thetliquor,.which  is  very  brown,  is  decanted;  the  salt  isi 
left  to  drain,  and  is  redissolved  in  t^e  same  quantity  of 
TTBter.  The  liquor  thus  decanted  is  preserved  in  a  bottle 
inrell  corked,  and  is  left  for  some  days  to  deposit.  Whea 
this  is  clear  it  is  again  decanted,  (leaving  the  deposit  iu 
tb^  bottle)  that  it  may  be  evaporated  and  crystallized 
again^  which  operation  is  repeated  as  long  as  the  crystals 
ivbich  form  it  yield  (with  the  least  quantity  of  water 
possible)  dissolutions  perfectly  limpid.  These  solutions 
are  preserved  in  bottles  well  corked,  to  secpfe  them  from 
the  air. 

7*  The  greatest  impedinient  in  this  process  ii^»  that  th^ 
ley  imbibes  with  great  facility  a  saline  mass  not  cry$« 
tallized.  To  obviate  this  inconvenience,  a  small  portion 
of  the  ley  is  concentrated,  until  it  is  converted  into  a  solid 
mass  by  the  cold ;  the  saturation  of  a  ley  properly  eva^ 
porated,  i&  proved ,  by  throwing  into  it  a$it  cools  small 
pieces  of  this  mass^*  when  these  pieces  no  longer  dissolve, 
it  i3  a  proof  that  the  ley  is  sufficiently  saturated.  I  have 
formerly  jhewn,  in  an  article  on  the  crystallization  of 
^Its,  th^  principles  on  which  this  practice  i^  founded '*^. 

8.  This  method  of  proceeding  is  absolutely  indispem- 
9al^le  in  the  crystallization  of  sod^t,  vtrhiqh  may  be  like- 
wise  effected  in  the  same  manner  as  that  of  potash  ;  if 
this  method  be  not  employed,  this  alkali  never  fails  t« 
forn^  into  a  solid  mass  as  it  cools. 

.  .  *  Annalci  de  Cbunicy  vol.  XXII. 

*  ■ 

Gg  2  J.  As 


Hi  Ui^ho^  of  obtaining  Pomk  mid  S^p^fdt^tfypt^ 

4.  As  fbr  tljfe  fbi^ciign  salts  which  artt  contained  in  the 
poti^h,  tlie  gfre^td^fc  part  are  siipai'ated  froih  it  by  tb^ 
dfystalliratibn  \^hiMhf  fbHows  the  first  eira)16ration  of  tber 
fey;  th^  fctnaindet*  stJpaiatcs  dtiritig  the  second  edntea- 
ttatSdn  of  the  toy,  rawing  to  the  continual  fettid^f  6f  the 
Aim  ;  the  fittlb^hleh  ntay  aitttwitrds  fafe  found  taremaitr 
with'  the  potash  orught  to  precipitatii^  withotrt  the  di^ 
idUitig  tv^ter,  iti  a  %f  where  thd  all^Ii  itsdf  is  dnly  £s- 
^Fved  by  its  water  bf  crystallizatiofik 

10.  That  pfdperty  bf  caustid  alkalies,  of  dts^lvir^g  \ti 
Kghly-rebttfied  alcohol y  With  the  e^cclusiofi  of  al!  fofdgft 
telt,  would  furnish  an  excellent  itiethod  of  obtainrng  Chisr 
*alt  very  (Sure,  if  its  effect  on  tha  alfcohol  wbuld  not  ejt- 
pose  the  alkaK  to  ^ome  other  ititpurity ;  fdf ,  when  one  of 
ihese  sdlts  which*  is  perfectly  pure  And  crystklHserf,  Is  dis- 
iolverf  in  Spirits  o^  wine,  even  cold,  ittaftes  a  very  d6ep 
brbWny  which  becbines  still  deeper"  whett  itis  decanted  oH 
above  the  saline  n»9s. 

•  il.  The  efystaliiiJltion  of  potashi  succeeds  ki  difFeeent 
tiriyi,  ^6cordittg  as'  the*  crystals  are  formed^  whether  by 
cold  or  by  heat.  In  the  first  case  It  produces  octae- 
Aral  crystal* in  dusfei's  whidfi  cotttain  d.43  of  wate^  of- 
wyistallisatidii,  and  ^hich  occasion,  by  thetr  dissolution^ 
In-  the:  wati^r,  evert  in  sunimei*,  a  cdldness  in^t-y  hoirty  ap-- 
prdachitig  to  fre^iing.  In  the  ^ecohd  case  it  fdrliis  crys- 
talline leaves,  transparent,  VQty  thin  :itvd^  tetriarfcably 
largte,  which,  by  ^n  assemblage  df  angles  and.  defections 
which  foftti  numberless  intersections,  ppodiice  k  sort  df 
c^lts  dr  datities,  which  are  mostly  so  closely  joined  thatr 
the  glass  may  be  reversed  \¥ittidut  losing  a  drd^  of  the- 
^vatdr  of  dryStallizatioh,  which  i^  sotrietiifteS  enclosed  to  the 
tjbantity  df  dne  dr  two  ounces^  On  this  account'  it  is^he* 
eessary  to  break  this  besiutiful  crystallization  each  time'^ 
in-order  to  fav^tU^  iiid  escape  of  the  \nj;  Tho  crystals  pro* 
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dace  in  their  formation  regular  tetragonal  rectangular 
lefevds,  whieh^aa  tfaaf  coiitaiD  a  litde  ofti:^  water  of  crys^ 
taUization,  produce,  in;  union  with  the.  octaedral  crystals, 
a  considerable  degree  of  hoat  when  dissolving  in  water^ 

12.  By  melting  unto  iucandescence  siniilar  alkaHbe 
crystals  in  a  proper  crucible,  jand  by  pouring  out  tbe^ 
substances  in  oevtain  forms,  a  eaustie  stone  js  obtained,, 
whichr  is  as  white  as  snow,  and  extremely  caustic  and  ddii'- 
<(a«9cent. 

13 «  A^f  dwing  the  time  necessavy  for  the  salt  to  dratn^ 
thtt  crysti^  and  the  ley  cfl€m  become  charged  with  m 
portion  of  carbonic  acid,  it  is  best,  in^  order  to  avoid  thi» 
inedtivenience  as  far  as  possible,  to  pour  the  ley,  whei* 
jwffictenriy  saturated,  into  a  narrow-necked  boltle,  and  UP 
tfork  it  weU,  that  the  salt  may  crystallize  f  Wheik  the 
tftyftab  are  formed,  the  bottle  is  reversed  unopened^ 
attd  kept  at  a  temperatore  moderately  warm,  until  the 
crystals  are  perfebtly  dried.  In  the  winter,  the  liquot 
$Simt  th€  first  crystallization  continues  to  cryMa^U^se 
with<7Cit  recj^uiring  a  second  evaporation,  provided  it  b# 
exposed  to  a  temperature  rather  cohkii  than  that  i* 
Wbieh  the  fsnt  crystals  were  formed  *• 

*  Oystals  may  be  likewise  obtaiued  fiom  eaustie  potath,.  by  efa^- 
{K)Taiing  successively  a  solution  of  the  potAsh  of  conamerce,  until  » 
slight  pellicle  appears.  The  Brst  crystals  that  form  are  alkaline  car- 
^niitc,  iind  iht  last  are  p'ntt;  potash,  'thus  a  simitar  ley  is  recluced^intd' 
tiry  r^gtiYar  cry^tith,  to  the  last  portforts  of  sah  that  h  eotnaios'; 
Mil  aa  oatiooof  tllcittsi^iie  of  »s4luti«^a  ef  sererad'  poi»mSs  likiB«Mi>id 
produces  besides  v^tf  r^gnlarly  formed'  ctystslft  It  is  observiibl* 
that  the  last  crystalIi)atlon«  forin  with  ihBniiefy  ^ftster  faeititf 
than  the  first.  I  made  this  observation  in  a  memoir  on  the  preparttton 
of' carbonate  of  potash  for  the  mephitic  alkaline  water  of  Colbourm 
^hieh  r  address^  iti  the  beginning  of  1 7^13  to  the  Sticieti  PliHomatique 
iff  P^i9,  iind  which  hf^  befsn  part1}r  printed  Yd  tB^prit  rh  J^teme^tu^- 
of  the  same  year«    V.  M^ 

tt0forf 
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Jftpmt mt the d^ernii Methods  of  ertraeting with  AdvM* 
tage  the  Salt  of  Soda  from  Sea^Salt*. 

^LeLIEVRE,  PlLL«Tlfilt,    l)*ARCEt  CTlrf  GlROUH  ; 

extracted  by  J>  C  t)£LAM£tH£Ril:* 
From  the  Journal  d£  Physique^ 

JL  HE  great  consumption  of  soda  or  natron  in  jdifTerent 
^ris  of  the  first  importance,  t^uth  as  glasi  and  soap* 
loafciiig,  &c.  the  difficulty  of  {procuring  thia  soda  in  the 
Northern  couotriej^^  which  they  are  obliged  to  import  at 
9  great  expense  from  the  coasts  of  Spain  and  the  Levant^ 
lias  induced  enlightened  chemists  to  decompose  sea-salt 
in  order  to  extract  this  soda.  I  saw^  in  1788 >  several  of 
^bose  undertaken  in  England^  and  I  gave  an  account  of 
ibem  in  the  Journal  de  Physique  for  Janaary  178^,  p.  43* 
I  tberesaid),  ^^  there  is  a  method  of  accomplishing  this  de«^ 
composition,,  which  would  be  very  certain,  but  may  per* 
liaps  be  too  expensive^  It  consists  in  pouring  {into  proper 
^ppailitus)  vitriolic  acid  upoi>  sea-salt ;  the  Qiuriatic  acid 
will  then  be  disengaged,  and  pass  into  the  balloons,  and  the 
residue  will  be  composed  of  vitriol  of  natron,  or  Glauber's 
fcilt.  This  vitriol  of  natron  may  be  afterwards  decomposed 
by  calcining  it  with  charcoal :  the  muriatic  acid  will  be 
pure,  and  sal  ammoniac  may  be  made  from  it,  by  ex^ 
tracting  the  volatile  alkali  either  by  charcoal,  which  is^ 
Lord  Dttndoaald'i»  method,  or  by  the  combustion  of  ani«* 
vial  substances,  which  is  M.  Beaum£V** 

M.  Leblanc,  a  very  well-informed  chemist,  came  to 

confer  with  me  on  that  subject :  he  experimented  on  it, 

,and  employed  the  following  process,  ip.  the  large  way,  in 

a  manufactory  which  he  had  established  with  M^  Diz€» 

at  St.  Denis,  near  Paris. 

.:  This 
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'  ^h&  process  consi^  in  decomposing  sea-salt  or  tnii^' 
riate  of  soda  by  the  help  of  siilphoric  acid*  This  fint 
operation  yields  a  sulphate  of  soda  or  Glauber^s  salt ;  it  i< 
this  Glauber^s  salt  which  afterwards,  in  its  turn,  must  be* 
decomposed  by  driving  away  the  sulphuric  acid,  so  that' 
the  base  of  sea-salt  or  soda  remains  free.  This  is  wimt 
is  obtained  by  ttieam  of  washed  chalk  and  charcoal.  The 
chalk  is  brought  from  Mendon,  which  is  near  the  mana* 
factory* 

The  decomposition  of  sea-salt  is  effected  in  two  fur^ 
naces  placed  beside  each  other,  and  which  are  employed 
successively,  to  facilitate  the  continuance  of  the  work. 

These  are  reverberating  furnaces,  the  floor  is  hori-- 
zontal ;  it  is  covered  with  a  plate  of  lead,  the  edges 
of  which  are  raised  four  inches,  sustsuned  entirely  by  the 
brick'work,  and  goi^ded  on  the  side  next  the  fire-place 
by  an  elevation  of  six  inches.  The  chimney  is  at  tb^ 
opposite  extremity ;  on  the  sides  are  two  openings,  la 
order  to  introduce  the  muriate  of  soda,  to  stir  the  fuel 
conveniently  when  circumstances  require  it,  and  by 
which  to  withdraw  the  fire  when  the  preparation  is  termi- 
nated. The  third  opening  is  at  the  side  of  the  chimney, 
and  opposite  to  the  fire-place :  it  is  by  this  opening  that 
the  sulphuric  acid  is  introduced  by  means  of  a  leaden  ^ 
funnel,  having  a  long  tube,  and  which  is  supported  by 
two  strong  iron  hooks. 

The  sea-salt  should  be  reduced  to  a  very  fine  powder; 
and  this  is  usually  effected  by  a  windmill.  When  all  is 
ready  to  begin,  the  fire  is  lighted  ;  and  the  heat  and  the 
current  of  air  from  the  fire-place  passing  into  the  interioi^ 
of  the  furnace,  the  leaden  case  will  be  heated  on  the  up* 
per  side*  It  has  been  found,  that  this  method  preserves 
the  metal  from  melting,  which  otherwise  never  resisted 
four  successive  operations^  whei^  the  heat  at  the  com- 

mencemeut 


meocement.  hf4  been  «ppKcd  to  tb/e  updec'SH^r  •<'f  (he 
pial^«  Whej)  tb^  Jeftd  h  too  wikrm  for  the  hM4  to  b^^, 
it  if  chprgod  with  200  poundt  of  $ea-6^^  wbicb  ^  equity 
«pr^4  pver  it  <:  ^6  ppunds  of  salpburic  api^  ^r^e  ^d4fl4 
to  it,  jUk  45  degr^ies  of  h^»t  Tl^e  fuel  13  birred  l*  tj»<i 
^[^mngSy  with  a  b9f  of  wood,  tbree  tim^  >^t  ka^t  ^nr^ 
irtg  the  operatioii.  That  being  done,  tha  openiit^g  i^nq 
clo9«d,  and  carefully  luted.  At  l^st,  wfeeii  ^be  ipoi#tvre 
18  nearly  dissipated,  and  the  substance  begins  to  baf^en, 
the  fire  is  increased  ;  it  is  continued  until  it  ia  qake  hard, 
then  the  fire  is  buffered  to  decrQa9e,  a»d  the  Mibst^noe  ia 
taken  away  in  pieces. 

The  two  furnaoes  appear  externaUy  to  hav^  of>f  c(nn- 
iDon  chimney  ;  oerertheless  .they  ar^  pUeefi  ba^H  to  bfM^k^ 
and  are  separated  by  a  partition. 

They  are  90  constructed,  that  the  muriftti^  ncid  may 
be  soffcred  to  escape,^  or  may  be  retained,  at  ^Ul,  by 
ibe  assisttance  of  a  cliambcr  of  lead  plaoeil  against  thf 
cbtmnies,  and  which  serves  to  inteirrupt,  or  leave  frae» 
the  communicatiQu  with  the  intciior  of  the  tvp  furoa/oes* 
When  the  acid  is  to  be  retained,  the  passage  is  ioter'' 
4cepted,  and  tlien  the  vapoprs  and  the  acid  gas  afe  de^ 
tained  in  the  chamber  of  It^ad  by  the  4Qnrrent  of  heat  an4 
the  air  from  the  ftirnacQ,  In  the  oppqsit^  casfs,  the  pas- 
sage ia  left  free^  and  tl>e  passage 'to  the  cbaoaher  is 
closed. 

TbeVje  are  two  objects  for  which  the  muriatie  acid  it 
■retained  :  one  is  for  the  use  of  bleacliers  and  others  .who 
bav!e  occasion  for  it,  and  the  other  is  for  making  sal- 
anmoniac.  This  combination  is  e^^ipcted  in  the  came 
chaaober  of  Jead  in  a  very  simple  way.  D,uring  the  vi- 
triolisation  of  the  sea-salt,  and  while  the  muriatic  gaslft 
.  detained  in  the  chamber,  a  cyrrent  of  volatile  alkali  69* 
ters  at  the  sskm&  time,  which  h  composed  by  tbe  help  of 

the 
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the  animal  substances  which  are  burnt  in  three  cylinders 
of  iron,  disposed  in  a  furnace  placed  on  the  side :  the^ 
rapours  and  muriatic  acid  gas  are  then  condensed  in  the^  ^ 
chamber  of  lead,  not  only  by  their  combination  with  the 
Tolatile  alkali,  but  likewise  by  the  help  of  an  eolipyle 
conveniently  disposed,  and  which  is  heated  by  the  same 
furnace.  The  sal  ammoniac  is  thus  formed  in  a  state  of 
vapour,  and  in  proportion  as  it  disengages  the  princi- 
pies  of  this  new  combination.  These  two  furnaces  m^y 
be  made  to  operate  twice  in  each  day,  and  even  four 
times,  if  the  work  be  continued  during  the  night. 

The  decomposition  of  muriate  of  soda  is  not  entirely 
effected  in  this  first  operation  ;  the  case  of  lead  does  not- 
retain  a  strong  heat :  it  is  therefore  put  into  a  third  re* 
verberating  furnace,  paved  with  bricks,  where  the  heat 
is  strong  enough  to  fuse  it. 

When  the  muriate  of  soda  is  thus  vitriolised,  it  \sk 
ground  in  a  mill,  where  it  is  bruised  by  the  weight  of  a 
cast  iron  cylinder,  charged  with  lead,  and  which  is  turn- 
ed by  a  horse.  This  operation  mixes  the  substances  in 
the  following  proportions  :  sulphate  of  soda  1000  pounds^ 
chalk  of  Meudon,  washed,  1000,  of  charcoal  550. 

The  chalk  is  not  put  in  the  mill  until  after  the  sul- 
phate and  the  charcoal  are  well  minted. 

The  mixture  of  the  substances  being  finisned,  it  is  put 
into  a  reverberating  furnace  of  the  same  construction  as 
the  preceding  one,  and  which  should  likewise  be  paved 
with  bricks  well  burnt  and  carefully  laid. 

It  is  in  this  furnace  that  the  decomposition  of  sulphate 
of  soda  is  effected,  and  that  the  soda  is  set  free.  Herei 
attention  and  vigilance  become  necessary ;  the  different 
phenomena  must  be  carefully  noticed  as  they  occur,  be- 
cause on  them  depends  the  regulation  of  the  fire  and  tbe 
term  of  the  operation. 

Vol.  X. — Second  Series.  H  b  The 
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Th*  futnacfe  should  be  rcd^bbt  1)rfo^6  Hfe*flH«d'irftfr 
the  materials :  this  is  performed  by  a  Workman  With  tt 
jhovcl ;  the  charge  is  4ot>  pounds. 

As  soon  as  the  fnttiace  is  shut  again-y  die  fire  is  fsmie- 
diately  attended  to,  lest  tlie  lorrent  of  fl*tfte  i*hdirfd*ttrry 
off  mutb  nf  tfjt?  mixture,  which  is  yet  m  po#d*r  ;  but 
aft  soon  anr  thie  fiirnace  is  sfaat^  the  substance  begms  to^ 
vofk.  It  tnelts,  at)d  form^  by  degrees  hfto  balh;  Tdh  t» 
the  time  when  it  should  be  stirrisd  frith  an  ihm  raie,  iii> 
ojrder  to  bring  io  the  top  the  substance  \tfaieh  ties  «nder« 
peath  where  the  fire  cahnot  p^tietrate. 

It  is  na  sooner  reduced  to  the  state  of  a  mnfoirtti  iHelted 
mass,  than-  a  sutplniretted  hydrogen  gas  escapes  firomi 
the  whole  mass  oF  salts,  which  separates  from  the 
body  of  piaste  with  a  sort  of  explosion  which  is  very  sen- 
sible, comes  to  the  surface,  is  immediately  inflamed  by 
the  current  of  air,  and  thus  exhibits  the  appearance  of  an 
artificial  firework. 

This  agreeable  phenomenon  is  acieompanied  by  eflfer* 
rercence  and  bubbling  ;  this  is  the-  time  to  stir  it  briskly, 
in  order  to  consume  the  sulphur  which  forms,  and  t« 
hasten  the  disengagement  of  this  hydrogen  gas,  which  is 
the  effect  of  its  decomposition.  Fw  this  reason  the  work- 
man  shoirtd  not  cease  stirring  it,  except  when  the  bubbling 
ceases  and  the  jets  of  flame  no  longer  spout  out ;  then  the 
mass  becomes  more  fluid,  tf  a  bar  of  iron  be  dipped  into 
it,  and  if  the  ^ruist  which  covers  it,  and  which  breaks  as 
it  cools,  discovers  a  close  grain,,  it  is  judged  that  theope* 
ration  is  nearly  finished,  and  that  it  is  time  to  take  it  6ut 
or  remove  it  from  the  faruace,  for  if  it  were  left  in  any 
longer,  the  alkali  would  lose  a  part  of  the  carbonic  gas, 
which  it  has  received  from  the  chalk. 

It  is  equally  necessary  to  watch  the  fire,  during  this  Jasf 
period  of  the  operation  y  too  much  heat  would  infallibly 

cause 
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Cf^fe  ^be  ch^k  tq  fry  by  the  alkali,  as  too  little  fire 
would  suffer  the  substance  to  harden,  so  that  it  would  be, 
^most  impossible  to  take  it  out  of  the  fui'nace  ;  but  an  in-' 
telligeot  and  clever  workman  will  prevent  these  inconve- 
oieuces,  and.  in  this  case  custom  and  habit  instruct  sooner 
than  precepts  or  particular  directions.  The  substance  is' 
drawn  out  ^f  the  furnace  with  an  iron  rake  ;  it  falls  to  th«' 
ground  in  the  form  of  a  soft  paste,  earthy,  and  on  fire ; 
it  hardens  as  ijt  cools,  then  it  breaks  easily  and  exactly 
resemble^  the  rough  soda  of  commerce  or  barilla,  which  il 
was  their  object  to  imitate.  1562  pounds  of  this  sub* 
stance  yields  from  the  furnace  900  pounds  of  unrefined 
soda. 

As  tbe  paste  cools  it  is  broken  into  blocks  of  different 
sizes  ;  it  is  carried  to  a  lower  warehouse  which  should 
be  daq^p  ;  there  it  falls  into  powder,  by  the  help  of  th^ 
damp  atmosphere  and  the  oxygen  which  forms  the  car« 
bonic  acid,  which  it  absorbs,  and  with  which  it  is  satu«» 
rated. 

It  must  not  be  sold  too  fresh,  because  the  alkali  and 
the  chalk  having  become  a  little  caustic,  remain  still  com- 
bined with  a  portion  of  sulphuretted  hydrogen  gas,  per- 
haps also  with  a  little  sulphur,  and  they  «till  hold  ja  good 
deal  of  charcoal  in  solution  ;  and  a  ley  made  with  this 
frciih  soda  would  be  sure  to  stain  linen.  There  would  be 
the  same  inconvenience  in  the  soda  of  commerce,  if  it  were 
to  be  used  when  newly  prepared. 

But  when  it  has  been  onee  exposed  to  the  air,  and  is  a 
little  old,  the  carbonic  acid  with  which  it  is  saturated^ 
entirely  abandons  it,  and  the  charcoal  and  calcareous 
«arth  which  it  held  in  solution.  As  for  the  rest,  the 
J)lueish  stain  wiiich  this  fresh  soda  deposits  on  linen, 
disappears  in  the  drying,  and  is  no  farther  an  inconve«> 
^Qi)ce  than  as  it  alarms  those'who  have  not  tried  it. 

Hh  2  They 
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They  afterwards  sought  to  purify  this  soda  by  the  fol- 
lowing processes : 

1.  It  was  dissolved  in  water  to  separate  the  earth  and 
the  charcoal.  The  operation  is  performed  cold  in  the 
C'dsk$,  and  in  the  same  way  as  they  wash  old  dry  plas- 
ter for  saltpetre.  This  ley  concentrates  by  eyaporation  ; 
and  thus  the  carbonate  of  soda  or  crystallized  soda  ic 
obtained.  The  produce  of  th^  crystals  is  sixty-five 
pounds  from  the  quintal. 

3.  The  mother-waters  which  remain,  and  which  are  a 
long  time  crystallising,  or  they  crystallize  badly,  arc 
evaporated  to  dryness.  This  salt,  which  is  still  mixed 
>vith  charcoal,  which  the  caustic  soda  holds  in  solution, 
is  put  into  a  furnace  to  be  calcined  ;  and  by  the  help  of 
a  mild  beat,  and  a  proper  degree  of  agitation,  the  soda 
is  freed  from  this  substance,  and  comes  out  as  white  as 
potash,  after  undergoing  these  two  operations. 

The  soda,  according  as  it  is  taken  in  one  of  these 
three  states,  may  be  employed  for  three  different  pur- 
poses. In  its  rough  state  rt  %vill  serve  to  make  leys, 
soap,  &c.  like  the  common  barilla. 

The  crystallized  soda  may  be  employed  in  pharmacy 
and  in  chemical  elaboratories  for  essaying  crystal,  for 
dying,  &c* ;  and,  lastly,  soda  evaporated  to  drjoiess, 
and  calcined,  will  be  found  ready  prepared  for  making 
white  glass,  &c.  These  were  the  three  principal  objects 
which  the  proprietors  of  this  new  manufactory  had  in 
view  in  the  plan  of  their  undertaking. 

The  two  last  operations  on  the  soda,  that  is,  its  crys« 
tallization  and  its  calcination,  are  much  more  easily  per- 
formed, and  mpre  largely  in  this  apparatus,  than  in 
private  manufactories,  where  apparatuses  must  be  set  up 
expressly  for  that  purpose. 

After 
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After  hsuring  stated  the  process  and  the  manner  in 
which  the  work  is  carried  on  at  St.  Denis,  we  judged  it 
necessary  to  bring  away  samples  of  its  products,  in  order 
to  analyse-  them  ourselves^   and   thus  to  be  assured  of 
their  results^ 

Our  first  experiments  were  made  upon  five  pounds  of 
these  samples  :  they  were  coarsely  poufided  ;  the  ley  was' 
made  first  with  cold  and  afterwards  with  warm  water; 
the  latter  exhaled  a  slightly  hepatic  smell.  It  was  eva* 
porated  and  set  to  crystallize,  and  a  carbonate  of  soda 
was  obtained,  weighing  one  pound  fourteen  ounces.  The 
mother-water  was  evaporated  to  dryness,  and  yielded  a 
mass  of  soda,  partly  caustic,  partly  aerated,  and  weigh- 
ing fifteen  ounces  five  drachms ;  two  ounces  seven 
drachms  of  muriate  of  soda  were  separated  from  it.  Tiie 
earthy  residue  which  remained  was  a  sulphuretted  chalk, 
tdom  which  sulphur  might  be  extracted,  and  which 
weighed  three  pounds  ten  ounces  six  drachms. 

These  experiments,  made  with  care,  have  produced 
from  a  quintal  of  irough  soda, 

lb.     oz. 

Soda  crystallized  ..---••-  37  8 
Soda  evaporated  to  dryness  -  -  •  -  23  2 
Residue  of  the  lixiyation      -    -    -    •      13    7 


Total  weight  of  the  products    -    -     134    0 


The  augmentation  of  weight  that  is  observable  in  these 
products  must  be  attributed  to  the  water  which  they 
retain. 

The  earthy  rei^idue  or  sulphuretted  chalk  contains  in 

the  quintal, 

Ch^coal 
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Mb.    os> 
Charcoal  -------       18 

Sulphur 12    Q 

Chalk  --- 86     0 

At  the  same  time  250  pounds  of  the  same  r,ougl|  s^^ 
was  made  into  a  ley.  It  yielded  IQO  pounds,  of  ^^, 
<|ry  and  pulverulent,  of  a  reddish-grey  colour,  and.^tUi;. 
containing  water,  nearly  in  the  same  proppjtiop  b^  tjjft. 
salt  of  potash,  as  it  comes  from  the  boilers,  apd  before  it 
]|as  passed  through  the  calciniDg  furnaqe. 

The  ap^sisr  of  this  100  pounds  of  so49.  yikU#d» 

Soda  dried  to  a  salt,  and  the  greater  part 

caustic        ---------73       $ 

Muriate  of  soda     --------lO      0 

Sulphuret  of  lime,  charcoal,  and  iron     •      11% 
Water     ----- gu 

I   . 
Total    -------60      O 


Pt^0cess  qf  M.  Alban,  Director  of  the  Manufactory  at 

JcBvelle* 

This  is  the  second  process  that  we  have  followed  and 
examined  in  the  large  way.  M.  Alban,  director  of  the 
manufactory  established  at  Javelle,  near  Paris,  succeeded 
in  extracting  soda  from  sea-salt  by  another  process.  As 
his  manufactory  furnished  a  great  quantity  of  muriatic 
acid  to  different  bleaching  manufactories,  he  had  a  quan- 
tity of  sulphate  of  soda  remaining  from  this. preparation, 
and  it  is  frongi,  this  splptx^te  that  he  e^^tracts  aod^ .  by  the 
agency  of  iron. 

On  tbQ  29,th,  G.^miAal.  y^^  a^i^isted  at  an  e:(periipent 
made  at  his  manufactory. 

The 


ihe  Soli  of  Soda/r&m  ikthSalL  Hf 

Tht  weight  of  the  malerials  were: 

lb. 
Sulphate  of  soda,  calcined   •    «    «    »    «    200 
Pulverized  charcoal    ^..•..«      40 
Clippings  of  tinned  iron,  iron  plates,  &c.       65 
Charcoal  cinders    .-*--.«•      22 

Total    --*---    327 

A  revertwerating  furnace  was  first  filled,  which  had 
he^eti  carefully  heated  some  hours  before,  with  a  mixture 
of  sulphate  and  forty  pounds  of  charcoal .  in  powder : 
the  furnace  was  shut.  An  hour  afterwards  the  substance 
was  stirred,  and  when  the  mixture  was  well  melted, 
forty  pounds  of  iron  clippings  and  of  old  iron  plates  were 
added  to  it,  for  iron  of  any  sort  will  serve  for  this  pur- 
pose* The  clippings  of  tinned  iron  plates  were  pre* 
ferred  in  this  case,  because,  being  very  thin,  and  conse* 
quently  presenting  more  surface,  this  metal  is  in  this  state 
sooner  attacked  and  dissolved*  The  whole  was  stirred 
together  occasiondly,  and  in  the  interval  they  were 
very  careful  in  keeping  the  door  of  the  furnace  shut. 
The  matter,  which  was  at  first  melted  and  liquid,  after- 
wards became  more  consistent ;  it  bubbled,  swelled,  and 
frothed.  The  iron  was  soon  dissolved;  then  sixteen 
pounds  of  ebarcoal-crnders  were  added  to  it ;  they  were 
stirred  together,  and  there  soon  appeared  on  the  surface 
the  same  jets  of  sulphuretted  hydrogen  gas,  as  in  the  ex« 
periment  made  at  St.  Denis.  When  all  the  iron  appeared 
to  be  entirely  dissolved,  the  other  twenty-five  pou^nds  of 
iron  clippings  and  six  pounds  of  charcoal-cinders  were 
added ;  they  were  frequently  and  carefully  stirred,  and 
the  mixture  continued  to  furnish  abundantly  the  jets  of 
flamJng  sulpbiuretted'  hydrogen  gasv 

At 
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At  last  the  substance  being  in  ji  state  of  perfect  fusion^ 
and  the  jets  of  flame  becoming  less  frequent,  the  mixture 
is  withdrawn  from  the  lire,  by  causing  it  to  run  to  the 
ground  between  pkites  of  iron,  so  disposed  that  riic 
workmen  may  not  be  burnt  by  the  splashes  from  this 
mass  of  m^ted  and  inflamed  matter. 

This  rough  soda,  when  cool,  was  of  a  blackish  brown^ 
it  was  soon  covered  by  a  yellow  efflorescence ;  the  con- 
tact of  the  air  made  it  still  blacker,  its  taste  was  caustic  ; 
it  exhibited  when  broken  ah  even  surface,  striated^  bril- 
liant, and  metallic ;  it  loosens  quickly  in  the  air,  with 
the  disengagement  of  caloric.  Its  weight  when  it  came 
out  of  the  furnace  was  215  pounds.  The  loss  therefore 
was  134  pounds.  The  whole  of  the  operation  lasted  for 
the  space  of  three  hours. 

TO  BE  CONCLUDED  IN  OUR  NEXT* 

List  of  Patents  for  Inventions  J  tic. 
(Contimied  from  Page  160.) 

ALTER  Henry  Wyatt,  of  Hatton-Garden,  Lon- 
don, Gentleman;  for  the  means  of  facilitating  the  che- 
mical action  between  copper  and  several  saline  sub- 
stances, so  as  to  produce  important  improvements  in  the 
art  of  separating  gold  and  silver  from  copper,  plated  or 
united  with  either  of  those  metals,  and  in  the  manufac- 
turing of  sulphate  of  copper,  and  in  the  making  of  many 
kinds  of  colours  for  painting.  Cpmmunicated  by  a  fo- 
reigner.    Dated  January  15,  1807. 

Chester  Gould,  of  Birmingham,  in  the  county  of 
Warwick,  Gentleman  ;  for  a  machine  to  ascertain  the 
weight  of  any  thing  to  the  amount  of  ten  tons  and  up- 
wards, to  be  made  use  of  instead  of  the  common  steel- 
yard, or  beams  and  weight.     Dated  January  24,  1807- 
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Specif  calion  of  the  Patent  granted  to  Charles  Schmalcal- 
DER,  of  Little  Newport  Street^  iji  the  Parish  of  Saint  AmCs\ 
Soho,  in  the  County  (f  Middlesex  ^  Mathematical  and  Op- 
tical Instrument  Makei" ;  for  a  Delineator y  Copier y  or 
Proportionometer^for  the  Use  (flaking  ^  or  tracing  and 
(tutting  outy  Profiles;  and  for  copying  and  tracing  re-- 
versely  upon  Copper  ^  Brass  ^  hard  Woody  Card  Paper ^ 
Asses  Skiny  Ivory  y  and  Glassy  in  any  required  Proper^ 
tionsy'  dire4:tly  frmn  Nature y  Land-  scapes y  Prospects y  or 
any  Objects  standingy  or  previously  placed  perpendicu* 
larly ;  as  also  PictureSy  Drawings,  PrintSy  Plans,  Co* 
ricaturesy  and  public  Characters, 

D^ted  December  22,  180$, 


With  a  Plate. 


rr^ 


X  O  all  to  whom  these  presents  shall  come,  &c« 
Now  KNOW  YE,  that  I  the  said  Charles  Schmalcalder,  in 
coQipliance  with  the  said  proviso,  do  hereby  describe  and 
ascertain  the  nature  of  my  invention^  and  the  mannex  JQ 
which  the  said  invention  is  to  be  constructed,  applied, 
aud  worked,  is  in  manner  and  form  hereinafter  described. 
You  X.— S^coNp  SEgiFs.  li  with 


w 
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with  reference  to  the  figure,  pUte,    or  pl^n,    therebfi 
hereunto  annexed ;  that  is  to  say  :   My  invention  consist* 
in  constructing',  applying,   and  working,  the  following 
machine ;  which,  for  the  sake  of  distinction,  I  call  a  de- 
lineator, copier,  proportionometer,  consisting  of  a  hoi* 
low  rod,  a,  Fig.  1  and  2,  (Plate  XL)  Jthe  latter  forming 
a  section  of  the  instrument)  screwed  together,  and  from 
two  to  twelve  feet,  or  still  longer,  chiefly  made  of  cop- 
per and  brass,  sometimes  wood,  or  any  metal  applicable. 
The  one  end,  4,  carries  a  fine  steel  tracer,  c,  made  to  slide  | 
out  an4 .  in,    and  to  sbe  fastened  by  the  milled  head,  j 
screwed ;  the  other  end  of  the  rod  having  likewise  a  round  j 
bole,  to  take  up  either  a  steel  point,  blackrlead  pencil,  or*E 
any  other  metallic  point ;  which  may  be  fastened  therein  3 
by  a  milted  head  screw,  like  4>     I  fix  a  tube  in  a  ball,  f,  t 
abopt  ten  inches  long,   and  in  diameter  sufficiently  to 
al|ow  the  rod,  <r,  tp  slide  easily,  and  without  shake  in  it.  ■' 
The,  ball  with  this  tube  is  moveable  between  two  half  J 
sockets,  forming  together  what  is  commonly  called  a  ball 
and  socket,    ^is  a  frame  made  of  wood,  and  about  two 
and  a  half  or  three  feet  long  (this  length  depending  from 
the  length  of  the  rod),  and  is  supported  by  two  brackets. 
Through  the  sides  of  the  frame^are  holes  at  certain  dis-  j 
tances,  corresponding  with  the  iparks  on  the  rod  a ;  hence 
it  is  evident  that  in   copying   any   original,  supposioj 
to   the  size  of  one-eighth,    one-fourth,   one-balf,,threeJ 
fourths,  &c.  the  swing-board,  gf,  and  the  clamp  aicrew,  hy 
must  be  transplanted  to  the  different  holes  and  divisions 
correspoijding.      Tne  paper,  ivory,   or  copper,  &c. 
fastened  upon  the  swinging-board,  cither  by  screws  or  b; 
a  brass  frame  formed  of  two  flat  pieces  of  brass  join 
together  at  the  end  by  hinges,  and  having  on  the  oth 
end  two  buttons  tp  fasten  the  paper  between.     In  tb 
uppermost  of  this  plate  an  opening  is  made  to  allow  thei 

'  point 
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point  to  mark  upon  the  paper.  IThe  edges  of  tbis  frame 
form  and  slide  in  a  dovetail  moveable  upon  the  sivinging« 
board,  and  kept  in  the  proper  situation  by  the  spring,  i. 
On  the  back  of  the  board  is  affixed  a  weight  with  a  hook^ 
^ ;  to  which  is  attached  a  spring,  forming  a  pulley,  serv- 
ing to  prevent  the  point  from  acting  upon  the  paper  when 
not  wanted. 

The  machine  is  fixed  either  to  a  partition  itl  ^ny  room^ 
or  to  any  piece  of  wood  portable  ,and  so  constructed  ,a8 
to  be  easily  fixed  upright  with  a  screw  clan^p,  upon  a 
table,  or  any  other,  stand.  The  instrument  is  perfect, 
lat,  when  all  the  parts  are  firmly  connected^  and  ivithout 
fluctuation  ;  2dly,  when  the  ball  and  sockets  are  truly 
circular^  and  move  easy  ;  Sdly,  when  the  rod  passes  truly 
.tjirough  the  centre  ef  the  ball ;  4thly,  when  the  rod  is 
perfectly  straight  (the  diameter  of  the  rod  is  from  half 
an  inch  to  two  inches  and  upwards,  according  to  the 
length) ;  Sthly  and  lastly,  in  turning  the  ro4  round  in  the 
the  sockets  the  tracer  ^nd  point  in  the  two  ends  of ^  rod 
must  remain  in  the  centre.  To  obtain  which,  sometimes, 
an  adjustment  with  four  screws.  Fig.  3,  is  required,  a. 
Fig.  3,  is  a  steel  point ;  b  the  tracer,  and  c  the  form. of 
the  cutters  used  for  cutting-crut  the  profiles ;  (/  is  a  hook 
hanging  on  a  string,  for  the  rod  to  rest  in.  Having  thus  far 
mentioned  and  described  the  construction  of  this  my  new 
invention,  so  as,  to  the  best  of  my  belief  and  knowledge, 
will  enable  any  person  or  persons  to  work  and  make  an 
instrument  accordingly,  I  proceed  to  describe  the  use  of 
the  delineator.  1st,  for  taking  profides,  previous  to  the 
fixing  ef  the  instrument  against  the  partition,  you  must 
have  taken  the  height  from  the  bottom  to  the  middle  of 
the  face  of  a  person  sitting  upon  a  chair;  and,  that  height 
transferred  upon  the  partition  in  the  place  where  the 
sockets  are  to  be  fastened^    let  the  per;»on's  bead  rest 

I  i  2  against 
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agaiziisfc  a  piece  o|  wood  lined  with  I<»cther.  Begin  tracing 
a(  the  back ;  and  in  tracing  observe,  the  screw  to  form  a 
right  aiigle  with  every  part  of  the  face  in  passing  over  it ; 
in  consequence  v^bereof  you  must  turn  the  rod  round  in 
the  socket,  and.the  cutter,  c,  previously  fixed  in  the  rod, 
will  cut  out  the  profiles.     2dly,  when  I  copy  and  trace 
pictures,  Is^ndscapes,  &c.  I  hang  the  original  up  so  as  to 
swing,  alidfi^  either  paper,  ivory,  coppeir,  &c.  upon  the 
swinging  board  ;  then,  placing  the  tracer  to.the  edge  of 
the^original  picture,  then  begin  following  aod  tracing 
over  every  part  of  the  picture ;  by  which  means  I  receive 
a  copy  upon  the  copper,  ivory,  &c.  reversely  from  the 
eonstruction  of  the  instrument.      It  is.  evident  that  the 
original  as  well  as  the  ivory,  &c.  must  swing,  on  account 
of  the  tracer  in  therod  describing  a  circle  firom  the  centre 
of  the  bail.    Supposing,^hpwever,  a  picture  of  the  size  of 
eight  feet  square  is  to  be  copied  upon  coppear  to  half  the 
original  size,  by  a  rod  of  about  ten  feet,  or  even  eigHt  feet 
long,  the  circle  described  by  the  rod  or  tracer  from  the 
eentre  of  the  ball  would  not  deviate  above  one  feet  from 
the  plane  surface .  of  the  picture.     Hence  this  would  be 
the  space  tlie  original  would  swing  during  the  operatimi^ 
and  the  swinging-board  in  proportioi».     Sdly  and  lastly, 
when  I  eopy  firom  nature  landscapes,  or  whatever  object 
exposes  itself  to  view,  the  machine  remains  as  during  the 
operation  above,  and  looking  along  the  rod  keeping  the 
tracer  and  the  perpendicular  object  togetlier  iu  sight,  I 
follow  arid  tr^tce  the  latter,  and  receire  a  eopj  as  above. 

In  witness  whereof,  &€• 
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Specification  of  the  Patent  granted  to  John  B y water ^ 
of  the  Town  and  County  of  the  Town  of  Nottingham  \for 
Improvements  of  certain  Sails  of  Ships  and  other  Navigahle 
Vessels  J  and  She  working  of  the  same. 

Dated  August  22,  1806.  .    !    .. 

With  a  Plate.  '      '  ' 

T\ 
O  all  to  whom  these  presents  shall  comci^  tuc^\ 

Now  KNOW  Y£,  that  in  conformity  to  the  ttjiid  proviso^, 

I  the  said  John  Bywateir  do  hereby  declare  my  intention r 

in  the  improvements  of  the  sails  of  ships j  and  other  navt». 

gable  vessels,  is  to  render  tbem  capable  of  being  rpUed^r 

folded,  or  doubled,  from  the  head  of  the  sail,  in  an  easy^ 

iMid  expeditious  manner,  without  the  necessity  of  sending^ 

a  hand  aloft  tO:  do  the  same,  leaving  them  firm  at  the^ 

point  they  are  reefed  and  furled  to  ;  and,  as  the  method  of^ 

keeping  or  furling  the  sail  by  rolling  it  appears,  on  se^ 

yeral  accounts^  to  promise  the  greatest  advantage,  I  be^* 

gin  with  explaining  that  method  ;  which  is  as  fpllows^ 

To  the  yard  of  the  topsail,  or  top«ga)Iant  (see  the  drawing 

hereunto  annexed,  Plate  XIL),  I  attach  a  roller,  .wM<^)^ 

I  call  the  reeBng^roller,  Fig,   1,,  with  ends  of  enlarge^ 

diameter  a  a,  or  of  the  same  diaofieter,  according  to.  tbo 

power  required,  and  the  length  of  which  roller  betw€^i| 

the  ends  of  enlarged  diameter  on  which  the  reefing  rppo^ 

are  to  be  applied,  is  equal  to  the  width  of  the  sail  in  thaf 

part  to  which  I  mean  the  reefing  to  extendi    In  *order  to 

admit  a  circular  motion  to  the  rpller,  these  ends  of.it  bav^ 

gudgeons  of  iron,  or  any  other  proper  material  b  6>  with 

collars  to  keep  them  steady  iii  the  sQcket.  of  the  arms  of 

iron,  or .  any  other  proper  material.    Fig.   2  and  y  y^ 

Fig.  3,  fixed  on  the  ends  of  the  respective  yards,  aixd  are 

kept  in  their  plaee  by  pins  o  o  passing  over  the.  gudger 

ons« 


246       Patent  for  Impraoements  in  Sails  for  Ships  ^ ' 

ons.   On  this  roller  the  head  of  the  sail  rs  firmly  fixed,  so 
that  the  sail  may  be  rolled  thereon.     In  order  to  support 
the  reefing  roller,  two  frictioi^  rollers  B  Fig.  3,  having 
gudgeons  at  their  ends  B  B,  Fig,  4>  running  in  sockets 
in  clamps,  or'iron,  or  other  proper  material,  C  C,  Figs.  3 
and  5,  affixed  by  the  bolt  d.  Fig.  5,  to  the  yard.     The 
relative  situation  of  the  friction  rollers,  with  regard  to  the 
reefing  roller,  is  such  as  to  prevent  its  bending,  and  to 
keep  it  as  nearly  as  may  be  in  its  whole  length,  and  ^t 
all  times- parallel  to  the  yard  ;  that  is,  one  of  these  fric- 
tion rollers    I    place    under    and    the  other  in    front 
of  the  reefing  roller,    as  at  Fig.   6,  by  which  means 
Ae   reefing    roller    is    preventd    from    bending    either 
downwards    or    forwards,    and  ,  the    sail    has    a    free 
passage  between  the  friction   rollers.      These   friction 
rollers  Icncrease  in  ndmber,  and  vary  in  situation,  ac- 
cording to  the  length  of  the  reefing  roller,  as  one  or  both 
ends  of  the  reefing  roller,  according  to  the  power,  required. 
I  fix  a  rope  on  the  enlarged  part,  which  I  call  the  reef- 
line  R,  Fig.  6,  and  R  R  R  R,  Fig.  7,  which,  by  passing 
over  itself  a  number  of  times,  according  to  the*  quantity  of 
sail  to  be  reefed,  and  in  a  contrary  way  Ho  that  in  which 
thejsail  is  rolled,  enlarges  the  thickness  at  the  end  of  the 
roller,  and   produces  an  additional  liverage,    which  is 
-greatest  when  the  greatest  power  is  required ;  that  is, 
when  die  whole  sail  is  set.     This  reef-line  or  lines  being 
passed  through  a  sheave  or  block,  fixed  under  the  yard 
SS,  Fig*.  6,  and  S  S,  Fig.  7,  leads  to  other  blocks  L  L, 
Fig.  7,  near  tjje  centre  of  the  yard,  or  over  additional 
sheaves  in  the  clue  line  blocks  down  the  mast,  to  the 
deck.    We  will  now  suppose  the  sail  to  be  set;    it  is 
necessary  to  take  in  a  portion  equal  to  one  or  more 
reefs.     While  the  sail  is  yet  full,  without  shiving  the 
sails;  I  low^r  the  yard,  and  as  fast  as  the  yard  is  lowered 

I  haul 
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I  haul  in  the  reef-lines,  till  the  portion  required  is  reefed; 
I  then  make  fast  the  halliard  and  the  reef-line,  and  the 
part  reefed  remains  firm  on  the  roller .    If  I  want  to  take 
in  more  canvas,  I  repeat  the  operation  before  described  ; 
but  if  more  sail  is  to  be  set,  the  above  operation  is  to  be 
reversed,  viz.  the  reef  lines,  are  to  be  slackened  off,  and 
the  yard  is  to  be  hoisted  till  the  requisite  quantity  of  sail 
is  set.     By  the  machinery  and  in  the  method  above  de* 
scribed  I  reef  any  portion  not  exceeding  half  the  sail, 
and  the  rest  I  hand  in  the  usual  manner.    In  applying 
this  machinery  to  the  courses,  I  use  the  same  method, 
except  that  as  their  yards  cannot  be  lowered,  the  tacks 
and  sheets  must  be  started  or  cased  off  till  the  necessary 
quantity  of  canvas  is  taken  in,  and  the  remaining  part 
handed  as  usual.     In  order  to  find  or  take  in  the  whole  of 
the  sail,  the  rollers  must  be  longer,  and  consequently  the 
yard  or  dimension  of  the  sail  must  be  contracted  at  the 
foot,  and  rolled  up  from  the  top,  in  the  manner  above 
described.     My  method  of  doubling  or  folding  is  as  toU 
lows.    I  lake  my  square  sail  of  the  usual  form,  and  attach 
it  to  the  yard  in  the  usual  manner  across  the  middle  of  the 
sail ;  or  at  the  point  to  whibh  I  mean  to  reef  I  fix  a  strong 
reef-band  a  a.  Fig.  9,  on  the  after-part  of  the  sail,  to 
which  I  attached  a  rope  similar  to  the  bead*rope  bb^  and 
which  I  call  the  reef  head-ropft,  the  ends  of  which  are 
firmly  seized  into  the  leech-ropes,  and  foiin  ^hat  I  call 
the  reef  earings.     To  these  earings  I  attach  what  I  call 
the  outer  reef-lines  C  C,  Fig.  9,  and  at  equal  distances 
on  the  head-rope  I  seize  four  other  lines  dddd,  or  more 
or  less,  according  to  the  width  of  the  sair(so  as  to  divide 
the  sail  into  equal  parts),  which  from  thence  lead  through 
an  equal  number  of  half  blocks  e  eee  e  e,  Fig.  10,  fixed 
on  the  fore  part  of  the  yard,  nearly  perpendicular  to  the 
points  where  the  reef  lines  dddd,  Fig.  9,  are  seized  to 

the. 
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tlte  reef  bead-rope,  but  each  ratber  inclining  outvrardS| 

for  the  purpose  of  hauling  and  keeping  tight  the  reef 

b^ad-cope,  when  the  reef  is  taken  in.     The  outer  lines 

cccCy  Fig.  9,  lead  to  the  mast  in  tlje  same  manner  as  the 

xeefJines in  common  use.     The  lines  d  dd  d.  Fig.  9,  lead 

firom  the  half  blocks e  e  e ee  e  through  blocks  on  or  near 

the  middle  uf  the  yard  down  the  mast  or  shroud  to  the 

det^k)  or.  at  a  conrenient  distance,  below  the  yard  two  or 

^ore  ate  teized  together,  and  led  upon  deck  as  one  line, 

iot  tht  purpose  of  taking  up  less  ilopm,     Suppose  fi  top^ 

sail  or  topr^ailant  to  be  set,  and  that  it  is  required  to  take 

in  a  rerf.    'fhe  outer-xeef-Iines  cc.   Fig.  9,    are   first 

^liauled  taught  and  belayed,  and  then  the  yard  is  lowered 

till  the  points  where  the  lipes  dddd  are  seii^ed  to  the  reef 

bead-rape,    are  hapled  home  to  their   respective   half 

Uocks  eeete  e,  asin'Fig.lO.    When  these  are  fastened 

bdotv,  lagain  haul  taught  the  outer  reef  lines  c^j  and 

tbat'pilrt  tX  the  toil  which  is  reefed  hangs  double  before 

that  part  which  i«  set     In !  order  to  prevent  this  double 

tfKirt  from  ishiveriug  when  the  vessel  is  going  about,  or 

^elos^  hauled  on  a  wind,  I  attach  two  ropes  which  I  call 

tleef  Aeetd/*///,  Fig.'  10,  to  qringles  in  the  lowest  part 

ctf  (the  leech-ropes  of  the  part  doubled,  which  lead  with 

'the  sheets.  t6  the  deck  %  when  more  sail  is  required  to  be 

'^t,  I  felack  off  the  redf. sheets /y*/y,  and  thereof  lines 

^  ^,  9itkA'd\d*ddy  Fig»  9,  and  haul  taught  the  halliards. 

•If  I  titraht  to  reef  one  of  the  courses  on  the  doubling  or 

foldilig  plan,  I  slaoh  off  the  sheets  in  proportion  tp .  the 

quantity- to  be  reefed,,  and  then  haul  the  reef-liqes;tmgbt 

home  to  the  half  blocks,  as  before  described^  ^indbel^y 

'^hem.    In  taking  in  two  reefii  at  differeBt  time$>  b3'^^it^e 

above  ihethod,  I  apply  double,  the  number  of  reefJin^s 

'  atmfebed  to  an  additional. rehf  band  and  rec^  hend-rope ; 

Md  ifth^ee  reefs  add  another  jett of  ree&lin^^/r^ef-band, 

aud 


[ 
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Utid  t(^  htfad^rope)  and  vrotk  them  as  b€s^re  dacribedK 
By  the  aboi^  inv^ntidn  I  reef  or  fari  all  squats  saila  df 
whatever  name  or  denomttlaition,  attd  use  in  workings  th« 
same,  also  such  other  tackle  and  mechanical  coutrirancft 
as  have  been  and  are  in  common  ^and  oi'dinary  use  among 
seamen^  - 
In  witttciss  whereof,  &c* 
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Spec^aiion  of  the  Patent  granted  to  the  Right'  Horwfir'^ 
able  ARCHIBALD  £arl  (f  DundoiIald  ;  for  Imfrat^ 
merits  in  Machinery  or  Mill  Spinning j  for  the  Spinning 
qfCott&n,  Wool^  Silk^  Hemp^  anfLFlaXy  and  Substitutes 
Jbr  Hemp  and  Flax^  which  is  akfo  applicable  to  other  use^ 
ful  Purposes*    Dated  November  19,  IS06. 

Jl  O  all  to  whom  .these  presents:  shall  come^'  &t. 
Now  tCNOW  Y£,  that  in  compliance  with  the  said  proviso^ 
I  the  said  Archibald  Earl  of  Dundonald  do  hereby*  parti* 
cularly  describe  and  ascertain  the  nature  of  the  said  iit« 
Mention,  and  in  what  manner  the  same  is  to  be  performed^ 
in  manner  following ;   viz.  That  the  improvements  on 
mill  spinning   machinery  fbr  which  patents  have  beeti 
granted  to  me,  consists  principally  in  an  atteratroii  in  tbe 
construction  and  position  of  the  spindles,     l^his  is  to  be 
done  in  several  different  ways.     The  first  method  is  hei^ 
termed  spindle  No.  1 .     This  spindle  is  in  several  respects 
similar  to  the  common  spindle,  but  it  differs  from  it  fa 
one  respect ;   hamely,  that  the  bobbing  does  not  rest  cfti 
or  touch  the  copping  rdl,  their  contact  beitig  prevented 
by  a  brass  or  other  worl  of  ring,  made  to  fit,  and  to  rise 
and  fall^  or  traverse  on  the  spindle,  in  which  there  ir  a 
groove  cut  length-ways,  and  in  this  groove  a  screw  or  pin 
is  made  to  fit,  which  passes  through  the  brass  or  otiier 
Vol.  X. — Sjecond  Series,  K  k  wori, 
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worl)  flo  that  when  the  spindle  is  made  to  turn  rdund,  the 
Vorl  must  turn  round  with  it.  The  worl  is  moved  up  and 
down  on  the  spindle  by  a  rail  communicating. with,  the 
heart  or  other  motion.  This  rajL  fits  into  a  groove,  cut 
or  turned  in  the  brass  or  other  worl,  on  which  revolving 
worl,  and  not  on  the  copping  rail,  the  bottom  of  the  bob- 
bing rests.  The  uptake  of  the  bobbin  is  regulated  by 
applying  to  it  a  spring,  band,  weight,  lever,  or  any  other 
substance  capable  of  retarding  its  revolution. 

Spindle,  No.  ^.   This  spindle  is  similar  in  one  respect 

fo  tlip  one  already  described,   inasmuch  as  the  bobbin 

does  not  touch  the  copping  rail^  and  that  the  bobbin  is 

carried  round  by  the  spindle  in  a  manner  nearly  similar. 

The  flyer  of  the  spindle  does  not  unscrew.     The  haft  or 

warf  is  not  permanently  fixed  on  the  spindle,   which 

draws  through  the  haft  when   the  bobbin  is  changed. 

The  under  part  of  the  spindle,  is  made  square,  or  of  any 

other  figure  different  from  that  of  a  circle ;  and  a  corre- 

.sponding  shape  is  given  to  the  interior  part  of  the  move- 

.able  haft,  so  that  the  spindle  may  correctly  fit  it.    The 

same  effect  may  be  produced  in  many  ways:  for  instance, 

by  cutting  a  groove,  length  ways,  in  the  lower  part  of 

the  spindle^  into  which  a  screw  or  pin  from  the  haft  is 

to  be  made  to  fit,   so  that  by  this  groove  and  pin  the 

motion  of  the  haft,  when  turned  by  the  band,  will  be 

•  communicated  to  the  spindle.     The  haft  on  which  the 

band  passes  has  small  projecting  shoulders,    or  ends; 

which,  when  the  bobbin  is  changed,    diiop  into  rests, 

made  in  a  rail  or  rails,  which  support  the  shifting  haft 

with  the  band  on  it.     On  the  upper  shoulder  of  the  haft 

the  bobbin  rests  not  on  any  copping  rs^il,   so  that  the 

bobbin  is  carried  round  and  is  retarded,  in  the  same 

manner  as  spindle  No»  1.     The  spindle  No.  2.  hasbear- 

injj^  at  its  two  extremities.    The  upper  end  of  the  spindle 

has 
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has  an  eye  in  it  like  a  foot-wheel  spindle.  It  revolves  in 
a  circle  or  semicircle  of  brass,  steel,  or  other  substance, 
while  the  lower  end  of  the  spindle  fits  into  a  step  similar 
to  the  common  spindle.  Tie  bobbin  does  not  rise  aftd 
faJI  or  traverse  up  and  down  on  the  spindle.  The  spindlei^ 
are'pffaced  in  a  frame ;  which  frame,  containing  the  spin- 
dles, is  by  the  heart  or  other  motion  made  to  traverse  up 
and  down,  while  the  haft  and  bobbin  may  in  one*  sense 
(excepting  a^  *to  the  revolving  motion)  be  deemed  stai 
tlonary.  - ' 

'  Spindle,'  No.  3.  This  is  a  compound  of  the  two  already 
described  spihdles.  'It  has  a  groove  cut  in  it  length  wa^ 
liV6  spindle  No.  i.  It  has  likewise  the  brass  or  other 
^evolving  Wor,l  or  ring'  on  which*  the  bobbiil  rfests,  with  a 
pin  to  fit  the  groove.  It  has  the  diifting  haft  of  spindle 
No.  2.  Its  flyer  and  spindle  are  in  o«e  like  spindle  No.  2. ; 
conseqiieritly  ^he  flyer  does  not  uftscrew  when  the  bobbih 
is  changed,  the  spindle  being  made  to  draw  through 
the  shifting  haft;  Th^  spindle  is  supported  at  its  t^6 
ends  in  the  same  qaaiiner  as  No.  9. ;  bqt  thg  frame  iii 
which  the  spindles  ire  placed  is  fi^ed,  and  nothing  moves 
up  and  down  but  the  brkss  worl,  the  copping'  rail,  and 
bobbin.  The  revolution  pf  thfs  bobbii)  is  retarded  as  has 
^ready  been  described.* 

Spindle,  Nd.  4.  This  spindle  goes  upon  bearings  at 
its  two  extremities,  like  spindle  No.  2.  and  3.  Its  haft 
or  warf  shifts  or  is'  removeable,  The  bobbin  does  not 
irest  on  a  brass  or  other  worl ;  but  in  the  usual  way.  The 
retarding  motion  is  given  according  to  the  methods  now 
generally  known  or  practised,  of  wbiph  mi^y'be  hereafter 
adopted. 

As  it  is  extremely  difficult  to  describe  all  the  difierent 
varieties  of  spindles,  whether  made  in  one  or  in  two 
pieces,  I  think  it  proper  here  to  state,  that  the  prominent 

Kk  2  features 


^tnrj^  loSfi^  iqo^royMncoto  I  b»i^  bpto  dpsoribif^g  arc  \ 
tb€4i|iiUjxg.t})p^pipdle  tP  cari;]^  round  th^  bobbin  without 
itbe\9i^ipo  of  ihp  yam  :or  :thre34»  -Wd  ,that  wb^thj^r  th* 
ipipd}^  t^  in  on^  .or  ou»r^  pieces :  jtb^  m^il^i^g  ,th^  baft 
or  ^n^  ^t^^9rto  ^ft  or^rempve  from  pfT  tbfi  spipdie; 
tfee  ,iiu{ifpprt^g  of  jthe  ^pindb,^t  its  two  extremities,  i^nd 
pl^pi^S^  ^^  ^^  ^  indiped  position^  so  ^s  tb^t  tb§  yarn  (h^ 
tbrMd..shAll  not  in  it^  direction  form^P^Ogle  with  the 
toUeils ;  .th(»  r^t^rdixjg  tbp  i eTOlutiops  of  the  bobbin 
carried  roupd  by  the  ^geiipy  of  tbe  spind]e,  so  as  tp.regu- 
H^e  the  ujpit^e  pf  thp,  y^p  pn  the  bobbip,  by  ^  power 
pDpo0pt0d  pi^b;tbe  motion  of  thp  spindle,  prwitb  thp 

IMRtiqn^dppllRf  jth^jy^ro,  a^  in  ihp  comippp  spilK}]e>  in 
ybipbl^  jt|j^  ilp^a^p  <)f  the  ygrn  }s  pppasiop^  by  the 
Ifjiwy  y^rn  il^pjf  ppUing  or^r&ggipg  rpuipd  thp  bobbin^  or, 
^n,o^i?  wprds>  jgivipg  thp  bobbin,  tbp  piotipp  pepess^y  ^p 
pf^^l^  iW  P|>tftkp  of  the  yafpt,  whicb  is  .^ixe^t}y  co*w 
Ig^ry  >9  t^  JViiiVt^pl^^  the  improyed  spindle  ^ 

^^slifpf^^ecjf  ip.fVhl^b  fhe  ol^ect  is  to  retard  the  revolur 
i^PPft,Qf-ApibPbfein,  ^nd  pot  Jo  givp  ij:  mption.  Spindles 
jiffi^,^^^,p^^l|^  d^spribfd  ^n  ip^  pfpfefable  mann|Eap 
fi^Vi^^^^ ^"f^  lifcp^i^e  for  tbrpwing  and 

^^sX}i^ii\^x^^^i>j  ^  3ilk,  woqI^  flax,  and 

bemp>  or  other  spj^stitptes  \  likewise  |br  twisting  ^f 
hyj^  W(^  \^Wy  Wi  Jwiup,  Ashing  lipes,  and  ^|1  lines, 
.«i^|nj$9,  pc^dsf,  wd  rppes^  pf  ppy  sijte  or  dpspription.  Apd 
^rfjp^  ^piipa^jpij^  pf  ^be  ipvfsnitptt^  are  incjuded  pn^er 
^*bf  wQrds.  pf  tbp,p^tejnt|^  {Wbipb.^tat^,  and  whipb  i>  ai§p 
^Pff'il^WejtP  cprt^p  otbpr  jpseful  pufpps^f 
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l^ifioaiicn  of  the  Patent  granted  Jto  Aj^iTHOHy  GeoitQS 
EcjcHARDT,  of  Beimkk-street^  Gctden-i^quate, .  ??*  (^ 
County  of  ^fiflddesex  ^ .  FelUffw  of  the  Rmffd  Socysty^  ^ni 
Member  of  the  Spciety  ofHaerUm  m  Holland ^  for  cerw 
tain  Improverm^is  in  the  Mode  qf  oovering  fr  inclosing 
^pooks,  whereby  their  Contents  wiU  be  S0Ct4r^ffom  th/$ 
Obsprvatign  of  my  Person  but  the  Owner t  9^4  wiU  fitsf^ 
ke  pr^sefvedfrom  IipurUf     . .  . 

Now  icNow  yj5,  that  ia  c;pippUaxH^^wit;h .the  said proTJM^ 

I  the  5iaifl ,  Antboixy  rQeqrge  JE^twidt  jdp  .bcx^by  de,qlar|j|, 

tb^tmyMd  in.ye^ti4p  .cpRsi^ts  ia.«teii4iag  tl»e,idca  W 

jijtpUq^ioB  pf A jprinqpl? Apventedby JM|w»t5!^^l,^9bn.4^ 

Jfts^k  W,U)i»i<>^,  for\i¥biph.,they iQJbk^iftfid  bis  M^jei^V 

joyaJltstfersTpjitept  io^Npvember4U99*;;  which  wtepdi^ 

jmprpv^m^  has  l^d  tbjB  ^oijpurrwce  of,  «nd  )bi^cn,piu&. 

^  chased  by,  Mr.  Jqba  Wjlliaww,  .sl«i,tiQpf>r,  ia  Cpr^hill,  ip 

jjie  City  of^JUojiilpp,  ji;hc  sole  survivor  ,injtbl*jpi*teatr^bt. 

And  wbfei;Qa3Jtbei.p^wfc  tken  objtainejd  A«a^fpr,tbe,|Bxpr«|i 

purpose  qf  prpduQif^  fjrpedopa  iix  the.ppex)ijDg,pf  :a|l  aor^ 

of  books  by.ipe^s  pf  a,fir«i  bapk,  pf  whgteiw  materiabit 

applied  to  a  bppk  befpreitjis  QQv,er^a,  io  tbe  mapwr 

^herein  specified  ;    Hpw  ,tbis  my  jnvpntion  xonsists  jjQ 

produciQjg  jjip  $^me  ^pct  v^ppja  ^U  sqrts  ,of  booka  fi£ber 

jthey  ^rp.cp^eredi  bpttR^,  or  fiq^sbed  (proifided  th^y  jure 

fuffiqientlypiiapt^*  .by<the^»me  6i:m  Jlwk  applied  exter* 

•  iwllyj  tp  ivb^b  is  ^ttacbed,  by  bilges. pfwy  kind,  ^ 

flap  or  (laps,  nsade  pf  the  same  or  ^ny  Ptber  stroog  oiat^. 

rials,  to  M^ijcb  Jsip  or  flaps  are  coimppM  by  JbixHE^  ff^ 


f  The  fpecificaUoD  of  tbif  patent  was JaM^d  ia  ottr4Sih  ?d.  p.^« 

any 


«4       Patent  for  Imprcwments  in  covering  Books. 

any  kuijly  ledges  wbicb  completely  inclose  the  book  on 
all  jsides,  resembling  the  appearance  of  a  book.  Witbin- 
^de  this  firm  box  are  placed  stays  or  pivots,  or  indeijtSy 
to  nold  down, the  cover  of  the  book;  which  being  confined 
upon  ihe  saipe  principle  as  in  the  former  patent^  will 
cause'  the  book  so  indosed.  when  opened,  to  produce  a 
Hat  or  leYel  surface, 

'^"'my  invention  also  consists  in  converting  the  ledges  at 

the  bottom,  or  on  either  side,  to  supporters  for  the  hand 

wheii  requisite  to  write  near  the  bottom  or  edges  of  the 

book  ;  which  may  be  done  by  the  ledges  on  that  p^t  of 

•flie  covering  -where  the  rest  for  the  hand  is  required  hay- 

4hg  ^j6itit,  which  ishalF  extend  across  one  or  both  s)des  of 

*4fie  book',  so  as  to  support  the  hand  wherever  it  may  be  • 

%eces^ry  jto  write.     And  these  restst  possess  an  ability  to 

*cle\^at^  or  depireiss  their  position  at  pleasure,  with  a  power 

%£  being  rendered  stationary,  by  meaps  of  a  stop  or  stops 

'-which 'are  affixed  to  the  flaps,  or  for  any  other  means'  by 

iWlridi  these  advantages  can  be  procured.    The  whole  to 

^be  secUredf  by  a  lock  or  other  fastening. 

•^'  This  invention  I  think' will  prove  of  great  importance  to 

^is'frfety  bhe  using  books,  whether  for  riding  orwriting  in, 

^'iS^It'Vill  be  a  perfect  and  durable  covering  from  diist  and 

<ihjiJryi  it  will  present  a  flat  and  level  surface  when  opened, 

'and  ako'  b^  secure  frominspection.    It 'may  be  made  very 

'light  and  portable,  and  of  any  materials  more  or  l^ss  ex- 

*  pieristve ;  applicable  to  any  number  of  books  in  succession, 
^  ^s  one  may  be  removed  and  another  placed  instead  in  an 

*  instant;  and  always  possessing  the  same  advantages.    It 
*^1I  likewise  become  a  preserver  from  fire  or  mischief 

*  when  made  of  proper  materials  to  resist  them,  and  may 
'-  dlso  be  made  to  contain  papers  and  other  articles.    ' 

In  witness  i^hereof,  &c.' 

Spec^atm 
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Spec^atton  of  the  Patent  granted  to  William  Bell, 
of  the  Town  of  Derby  y  in  the  County  of  Derby  ^  Eiu 
gineer;  for  an  improved  Method  of  making  Smoothing 

^    Irons  or  Sad  Irons y  Plane  Irons,  and  various  Edge  Tools, 

Dated  December  22,  1806. 


With  a  Plate. 


T 


O  all  to  whom  these  presents  shall  come,   &c. 
Now  KNOW  Y£,  that  in  compliance  with  the  said  proviso, 
I  the  said  William  B^l  do  hereby  describe  the  nature  of 
my  invention,  ar'foUows :  The  articles  which  bear  the 
different  appellations  of  smoothing  irons,  sad  irons,  and 
flat  irons,  and  which  are  commonly  made  use  of  ior  iron^ 
ing  or  smoothing  washed  linens,  muslins,  and  other  .ari. 
tides,  have  been  frequently  complained  of  for  being^  de- 
fective in  their  construction,  but  which  defects  are  in- 
tended to  be  obviated  by  my  improvements,  as  herein^ 
after  described ;  that  is  to  say :  First,  in  the  necessary 
operation  of  beating  the  said  irons  they  become  smoaked 
and  dirty,  so  as  to  require  considerable  trouble  in  rub' 
bing  and  cleansing  before  they  can  be  properly  made  use 
of ;  and,  secondly, they  are  very  frequently  over-heated,  so 
as  to  damage  or  endanger  the  linens,  muslins,  or  other 
articles  they  are  used  upon*    Now,  to  prevent  such  in- 
conveniences, I  have  formed  a  thin  case  or  slipper,  as 
Scribed  in  the  drawings  hereunto  annexed  (see  Fig.  u 
Plate  ^IIL);  which  case  or  slipper  I  make   of  steel, 

• 

wrought  or  cast  iron,  or  any  other  metallic  substance 
or  substances,  and  polish  the  face  of  the  said  case  or  slip- 
per, so  as  to  render  it  smooth,  neat,  and  clean :  I  also 
fit  it  up  with  a  spring  or  other  fastenings,  for  the  purpose 
of  securing  it  to  tbe  sad  iron  with  which  it  is  int^ended  to 
be  used  (see  perspective  drawing  Fig.  2).  The  said  case 
or  slipper  being  thus  completed,  1  then  introduce  my  sad 
,     .  iron 
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Iron  properly  heated,  into  it,  wfaicb  being  made  id  thin 
metal  quickly  becomes  sufficiently  penetrated  with  beat^ 
and  tendered^ fit  for  its  intended  purpose. ,  Anotberrin^ 
tonvenienctg  compl&ined  of  in  the  common  sad  iron  'n 
tbat  the  handle  thereof,  wliicb  is  generally  made  of  wrought 
iron,  being  affl^^d  idf  such  nfantier  that  it  cannot  be  sepa-* 
rated  (rom  the  body  or  cas^.irt>n  part  to  which  it  is  con-< 
nected,  naturally  becomes  hot  at  the  same  tim6  When 
Am!  bttd^of  tH^iroiiis  fiealfedv  ib  as  to  require  what  is 
gentnfafljr' termed' dtj  ironHoldttr  to  ptev€nt  its  burning  the 
Kktld;    But  toremove  ttiis^  objfection,  fmake  a*  handle  or 
liaihdle^,  ais' descHbed  at  drawirigs  Fig^.  3,    4,  and  ^^ 
•#*!(*'  f  quieW/  connect  or  ^epaCrate  from  the  heavjror 
^ast  paii:  df  tbeiVotl'dilring  tbertirtie  of  it's  being  fae&ted  J 
tlfe  adVantagie'is',  tiiatf  avoid  t^e  usual  incumbrance  of 
Ifctt'  iVdnboldet.    IfUSy  improVemeiitis  in  mdking  plameiron^, 
aridTS^ibu^ed^e  tool^,  f  describe  as  fallows:  I  take  either 
^rbugfitf  irort ,  cast  ii*ott,  eir  atiy  other  of  the  metalis  ik 
their  cbtnpotibds,  which  t  either*  hammer,  roll,  or  czjst 
it^tb  thi^*  suitable  forms  or' shapes,  for  the  purposes  her^' 
hntftier  dfescrtbedl    As  for  ins^tance,  in  ttfaking  my  pknfc 
irbif,  b!k);ik  or'  stock,  from  atty  of  the  aforesaid  materiat^, 
r  Ifeavtt  a*  Vit^ahtiy,  whlcb  will  appear  by  reference  tb 
tfrkwirig  figf,  e,  Wbidte  ^a(5ai1t  p^rt  in*  said  drawing  i» 
^aiAtedbIu6^,  and' is  intended  tb  be  filled  upbyatfaiii 
|riecef  of  stbel'  mkde  ^x^ctly'  tb  fit  it,  as  marked  in  tlib 
drawing  Fig'.  7»    I  thjpn  tin  the  two  parts  which  are  in- 
iSendetfto  bd  donti^cte^  together,  ahd  for  tlid  purpose' of 
lihifing  tJiemV  I  rim  betWeen'  theiri  ariy  kitid'of  solder, 
ii^hich  ddes'rtbt  refqiiire  an  extreme  hcici  tb  render  it  fori- 
yit^   'The  stSed'  may  be  ebnnected  by  various  other  sons 
df  solder,  but' t  prefer  powder  solder,  or  what  i&  <ndted 
iofi  soldier' ;  my  reasbn  for  which  is,  that,  baring  preri- 

*  The  colouring  it  oceAiariW  oimtted  in  the  pltte,  but  the  part  it. 
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ously  liatrdenqd  and  t^nipered^  my  piece  of  steely  Fig.  7, 
that  solder  which  irequires  the  smallest  heat  to  bring  it  into 
fusion,  caisses  tlie  least  injury  to  tite  tempet  of  the  steel. 
Yet  the  steel  may  be  soldered  to  the  iron  or  metal  back  in 
a  soft  state,  and  aftei^wards  hardened.  The  usual  method 
of  connecting  steel  to ifbi)}  by  means  df  weldings  requirear 
so  severe  a  heat  that  \t  evidently  injures  the  quality  of  the 
steely  which  by  my  improvement  will  be  preserved  in  its 
best  possible  state.  By  the  same  method  of  connecting 
my  steel  to  iron  or  metals  as  before  described  for  plane 
rons,  so  do  I  intend  manufacturing  chissels,  and  various 
otimr  edge  tools. 

Explanation  of  the  Drawings. 

(Plate  XIIL) 

Fig.  1  represents  the  plan  of  the  case  or  slipper  with  a 
spring  or  screw.  Fig.  2  Ae  perspective  view  of  Fig.  I*  ♦ 
Fig., 3  one  metjiod  of  making  and  connecting^  and  making 
a  han4)e  b^oops.  and  spring  catch  to  the  last  part  in- 
tended to  be  heated  with  its  case  or  slipper  on.  Fig.  4  is 
another-  form  dnd  method  of  connecting  a  handle  by  a 
nutt  or  ^ura  button  marked  A.  Fig^  5  represents  the 
handle  Fig«  4,  when  separated  from  the  bed  of  the  iron 
is  marked  B»  Fig.  6  shews  the  form  of  one  sort  of  plane 
ironsr ;  the  part  A^  which  I  have  termed  the  vacant  part, 
is  that  on  which  the  plate  -of  steel  marked  Fig.  7  is  in« 
tended  to  be  soldered  ;  letter  C  shews  the  section^  or  side 
view  of  the  plane  iron  blank  before  the  steel  is  soldered 
on ;  D  the  section  or  side  view  after  the  steel  is  connected 
as  soldered  on  ;  the  blue  line  shews  the  edge  of  the 
"steel,  f marked  £  J. 

In  witness  whereof,  kd 

You  X. — Second  Stoies.  jL  I  Aji 
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•  An  Essay  m  the  Cultivdihn  of  Potatoes, 
^j/  the  Rev.  Edmund  Cartweicht. 

(Conclujled  from  Page  221.) 
VL  On  the  4dvanta^  of  ira^a^Umiing  Potatoes. 

X  OTATOES  have  a  great  advantage  over  most  other 
crops  in  the  latitude  they  admit  of  in  the  article  of 
planting  them.  From  the  middle  of  February  till  the  be- 
ginning of  June^  a  period  of  nearly  four  months,  the 
farmer  'may  chuse  the  time  most  suited  to  his  convenience 
for  putting  them  into  the  ground.  But  this  is  not'^all; 
there  is  no  plant  which  admits  of  being  transplanted  with 
greater  success. 

On  May  11th,  1804,  I  planted  six  rows  of  the  Ame- 
rican hundred  eyes*  Qn  the  7th  of  June  three  of  the 
rows  were  taken  up  and  transplanted.  The  transplanted 
rows  produced  375  lbs.  after  the r rate  of  lib.  9oz.  from 
each  root.  Those  which  were  not  remold  pruduced 
360lbs.  after  the  rate  of  lib.  doz.  from  each  root. 
The  soil  in  each  instance  was  the  same.  That 
pan  where  the  potatoes  were  originally  plafited  was  ma- 
nured at  the  time  of  planting ;  where  they  were  trana* 
planted,  a  top-dressing  only  was  given. 

On  the  4th  of  June  I  planted  three  rows  of  a  smallish 
round  white  potatoe,  and  at  the  )same  tim/e  some  of  th^ 
same  kind  were  planted  in  a  nursery  bed.  The  lattei* 
were  transplanted  the  1st  day  of  July.  The  produce  not 
inferior  to  those  which  had  never  been  removed. 

On  the  8th  of  June  I  planted  thrqe  rows  of  the  early 
Scotch  ludney  (a  very  good  sort,  which  Sir  John  Sinclair 
procured  out  of  Scotland  for  the  Board  of  Agriculture,  at 
the  time  he  was  President),  and  on  the  same  day  some  of 
the  same  kind  were  planted  in  a  nursery  bed.  Those  in 
ib^e  i^ursery  bed  were  transplanted  on  the  ilth  of  July. 

ne 
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The  potatoes  which  vrere  not  removed,  ^produced  a  fair 
crop ;  the  transplanted  ones  were  very  smalU  They 
ripened,  hbwever,  at  the  same  time* when,  the  othei4 
did«  I  attribute  their  failure  not'so  much  to  their  havirf^ 
been  transplanted  at  a  late  seasdtiT,  fts  I  do  to  the  opera- 
tion •' hating  ti&en  plaoe  in  ^tit(5ttimonIy  dry  weather. 
And  yet,  though  they  were  ti^bsptantbd  under  every 
disadvantage,  in  a  hot  dry  sand,  aind  at^a'tihiethat  was 
both  preceded  and-  raUowed  by  great  drought,'  not  twO' 
plants  out  of  the  whole  number  di^d.  Tbe  potatoe,  iif^- 
deedy  isaplantfuore  t^hacioqs  of*  life,  if  possibld^  thati 
couch-grass*  I  harenodoubt^  kad  th)§  i^i^^on  been  fa^- 
vourable^  the  crop  w6u)d  faa^ve  equalled  that  which  had 
not  been  transplanted,  •.'*''  ^ 

Potatoes 'may 'also  be  propagated  from  cuttings  of  this 
haukn,  wbch  vei^y  &eely  take*  root,  especially  if  the 
season. be  favour jkble/^  />   /     ^ 

'Wh<ih  thus  pi?opagated,  thesam^  room  should  be 
allowed  as  in  any  other  way  of  raising  them  ;  for  though 
they  are  not  quite  .>so  prolific  (at  least  I  do  not  find  them 
so)  ai  transplanted  plants,  yet  their  tops  are  equally  as 
luxuriant. 

My  experiments  oi^  transplanting  were  tried  on  a  piece 
of  ground  which  had  proauced  a  crop  of  winter  tares. 
As  soon  as  the  potatoes  irere  off,  it  was  sown  with  winter 
tares  a^  before  ;  and  as  soon  as  the  tares  are  mown  in  the 
ensuing  summer,  it  is  my  intention  to  fill  it  with  trans- 
planted potatoe  plants  again. 

cThis  practice^  besides  suggesting  hints  to  the  farmer, 
may  furnish  valuable  information  to  the  small  cottager. 
It  will  teach  him,  that  after  his  little  garden  has  produced 
him  a  crop  of  spring  and  early  summer  vegetables,  he 
may  obtain  from  it,  by  being  provided  with  a'  nursery 
bed  of  potatoe  plants,  a  valuable  stock  of  food  for  his 
winter  consumption. 

LI  2  •  VIT 
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Vti:  Taking  up  and  Storing. 

Jn  taking  up  potatoes^  tb#  first  thing  tp  be  attended  to 
is  to  clear  the  grcMUid  of  the  hauloiii  and  tbea  to  gather 
such  potatoes  as  appear  oa  the  mchi^e.    These,  though 
of  inferior  ^uf^lity  to  the  rest  for^  culipary  parpooes,  am  ^ 
as  good  as  the  best  for  6et8« .« 

Potjatoe^  are  tfthen  i^  either  with  dbe  spade  or  fork,  or 
el^  with  the  plo^ghv  The  one  mode;  is  more '.  espe^L^ 
ous>  though  in  spine  respects  more  wasteful. : 

i>Vhep  taken  up  by  the  plough,  supposing  they  are 
pleated  in  siagle>  rows,  a  pomuloD  swing  plough  is  the 
b^t  implement,  which,  when  applied  to  this  purpose,  : 
should  work  without  a  coulter.  When  the  potatoes  am 
planted  in  double  rows,  as  is  recommended  in  this  paper, 
th^  {proper  instruQ»ent  is  the  double  .moiikl4)eaiid  plough, 
drawn  by  two  horses,  the  horses  going  abrGUt  iwith  the 
ridge  between  thein>  which  the  ^;  double  ovould-board 
'  plough  underniines,  Ip  performing  this  work  it:  dioold 
commence  by  undermining  only  every  other  ridge.'  The 
produce  of  these  being  cleared  away,  the  remainiog  ridges 
are  then  to  be  proceeded  upon  in  tbe  same  manner. 

.The  person^  employed  to  gather  the  arop  should  be 
supplied  with  tVo,  if  not  three  baskets,  for  the  purpose  of 
separating  those  of  prime  land  middling  ^u^lity  from  the 
refuse, 

■  *  * 

PreyipQsly  to  their  biasing  stored,  they  sfaoiiJd  he  spread 
jabroad  for  two  or  three  days,  jthat  they  may  be  perfectly 
dry ;  lest  wh^n  they  are  laid  by,  whether  in  a  pit  pr  else* 
wberp,  th^y  should  ferment  and  be  spoilied* 

Two  things  are  to  be  attended  to  in  storing  potsjLtoes, 
pamely,  that  they  ^re  kept  dry,  and  that  they  are  out  of 
the  reach  of  frost.  The  niost  comij^on  way,  where  they 
ar!3  fciised  ii|  l^rge  c|,uantiti^es,  \s  if>  pat  theni  ii^tp  wh^  ^re 

P^e4 
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called  pies.  TbesQ  ave  trenches  from  five  Co  six  feet  wide 
(the  narrower  the  better)  and  usually  about  one  deep. 
Their  length  of  course  must  be  determined  by  the  quan« 
tity  toiie  stored.  These  trertfebeii  are  to  be 'made  where 
DO  wet  can  drain  into  them.^  The  mdes  being  lined  with  / 
^raw»  the  potatoes  are  laid  in,  and  ridged  up  about  two 
feet  and  a  half  or  three  feet  high,  like  the  roof  of  a  house. 
The  whole  is  then  covered^  with  dry  straw  at  least  a  foot  ' 
thick^  add  on  that  is  laid  the  earth  which  came  out  of  the 
Irehcb,  and  as  much  more  as  may  be  nec^sary  completely 
to  exclude  the  frost. 

The'ekrtH  is  carefuUy  to  Be  bfeaten  down,  and  laid  with 
such  a  decHvityas  that  the  raih  may  not  soak  in. 

VIII.  Ot^  the  JpplijpfLtim  pf  Potatoes  as  Food  Jot  Animak* . 

Much  has  been  said  and  written  on  the  best  and  cheapest 
oapde  by  which  potatoes  may  be  prepared  as  food  for 
animals^  Thotigh  I  differ  from  most  writers  on  this  sub- 
ject ifi  supposing  that  simple  boiling,  all  circumstances' 
considered,  is  perhaps  a^s  cheap  a  way  as  any  by  which 
they  cah'ufidergo  a  culifiary  process ;  yet  as  to  boil  them  ' 
properly  requires  an  attention  which  is  not  to  be  expected 
from  common  farming  servants,  I  should  prefer  either 
stdaming,  roasting  upon  kilns,  or  baking.  By  any  of 
these  {H^ocesses  the  watery  particles  are  dissipated,  with- 
out the  chance  or 'possibility  of  being  reabsorbed,  as  will 
inevitabljT be  the  case  in  boiling,  unless  they  are  taken 
out  of  the  water  before  the  ebullition  subsides. 

It  were  presumption  to  say  that  where  potatoes  are 
cultivated  upon  a  great  scale,  and  where  fuel  is  exceed- 
ii>gly  cheap>  and  where  the  expense  of  buildings,  appa- 
ratus, inc.  is  not  an  object  (but  where  is  it  not  an  ob- 
ject ?)  potatoes  may  not  be  cooked  to  advantage.  I  am,, 
however,  decidedly  of  opinion  that  it  will  never  answer 

the 
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thopurpo^e^pf^ferm^r^  )».general.to  ^dopt  t^^e  practice, 
I  mean  beyood  ^vhat  qan  badane  by  the  farnoier^s  wife  (if 
^be  will  cond^c^nd  to  such  employment)  or  dairy  maid, 
in  the'  common  routine  qf  business,  without  interfering 
withtbeir  regula](  wurk  ;  and  this.could  only  Qj^teod  to  a 
few.bo^s  in  Uie;Stye..^  j .  .  .. 

The  praptrc^^ which  I  recommpji^ 'is  tagivc  them  raw, 
apd  in  moder^tipg,^,gi)rjngrat;.  ^he.  ,s;WLe  time  dry  foo4.,, 
par^cul^rly  ,sucl^  as  will  mojst  pQjverfuUy  counteract  their 
purgative  tendency,  !■,:•♦ 

They  are  found  to  agree  with  animaU  of  all  .kjpds  best 
wben  in  a  growing  state  ;  foA\wl^en  ^;bej.  begiur  to  .vege- 
tate, the  saccharine  matter  i^,  deviolopefl^  and  fb/e  juices  . 
undergo  a  decomposition,  which  in  a  great  measure,  if 
not  altogether,  disarms  them  >of  their  <leIetei:ious  quality. 

Let  a  calculation  be  made  of  thje  expense,  of  fuel,  at- 
tendance^  buildings,  apparatus^^  &c.  then  let  an  equal  • 
sum  be  expended  in  corn  and  oil*cak;9  19  be  g^ven  with 
tl^e  potatoes ;  and  at  the  same  time  let  an  estimate  be 
made  of  the  value  of  the  increased  quantity  and  quality 
of  the  dung  in  consequence. of  p^q^.  addition, 5^, iCprn  ,or 
cake.  Wheqi  this  is  done,  see  on  whiq^  si^r^l,be  the. 
balance'.  •  ...        \;'i,.\  n;,;.      . 

The  most;  valuable  purpose  to  which  tl^cf-^ra^r- can. 
apply  his  pajtatqes,  when  J?je  has  no  Joijger  a  market  for 
them,  is  to  give  them  to  bis  sheep  at  <those  times  when 
thoy  are  prevented  by  frost, or  snow  frqm  getting  at  the 
turnips.  In  this  way  they  are  apj^ied  with  gx'eat  advan* 
t;ige.  Late  in  the  season  also  they  are  an  admirable  re- 
^urce  to  fly  to,  at  that  distressing  period  when  the  win- 
ter food  is  consumed,  and  before  the  spring- grass  has 
made  its  iippearance. 

Potatoes  are  parti^cularly  serviceable  for  ewes  and 
lambs.     To  these  I  giv£  them  after  the  rate  of  two,  three^ 

and 
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and  sometimes  four  pounds  per  head  per  day.  But  whe- 
ther they  are  given  tb  ewes  and  lambs,  fatting,  or  other 
isheep,  negleiit  not  to  supply  the  flock  with  plenty  of  dry 
food  at  the  saine  time. 

It  is  said  that  in  Lancashire,  and  some  other  parts,  it 
has  of  late  years  been  customary  to  give  potatoes  bruised 
or  ground,  mixed  with  meal  of  some  kind,  or  pollard,  to 
cows  and  hogs.  There  can  be  no  obje8;ion  to  this  me- 
thod^ except  the  trouble  of  executing  it.  But  when^ 
there  are  proper  conveniences  for  the  purpose,  I  shouM 
prefer  it  to  any  other  mode,  for  cows  especially,  as  there 
would  then  be  no  risk  of  their  being  choaked,  as  some* 
limes  happens  when  potatoes  are  given  to  them  whole. 

IX.  piseases^ 

The  only  disease  to  which  potatoe  plants  are  particu- 
larly subject  is  what  is  called  the  curl.  It^  appearance 
and  effects  are  too  well  known  to  need  a  description. 
About  five  and  twenty  years  ago  this  disease  was  alarm- 
ingly extensive :  since  then  it  seems  gradually  to  have 
abated.  Various  have  been  the  opinions  concerning  it, 
but  none  Nvhich  carry  with  them  complete  convic- 
tion. The  opinion  which  I  lean  to  (and  I  only  lean  to 
it)  is,  that  the  disease  is  hereditary  ;  in  the  same  sense, 
I  mean,  as  certain  diseases  are  hereditary  in  certain  fami* 
lies,  which  though  they  do  not  regularly  appear  in  every 
generation,  yet  are  always  liable  to  break  out  on  the 
slightest  agency  of  the  exciting  cause.  One  circumstance 
which  tends  to  favour  this  opinion  is,  that  some  sorts,  the 
ox-noble  for  instance,  were  never  infected  with  this  dis- 
ease. I  have  remarked  that  the  sets  producing  curled 
plants  seldom  dissolve,  comjng  up  in  autumn  to  all  ap- 
pearance in. as  perfect  state  as  when  first  deposited  in  the 

ground, 
it  has  been  said,  and,  if  I  mistake  not,  I  once  proved. 
»'  it 
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it  by  experiment,  (but  as  it  is  many  y^ars  since,  and  aa  I 
jtook  no  memorandum  of  the  fact  at  .the  time,  I  cannot 
.trust  to  the  accuracy  of  my.recolleQtion,.)  that  a  potatoe, 

which  cuts  hard  or  woody,  will  infipdlably  produce  curled 

plants,  and  su9h  as  yield  freely  to  the,  knife,  xnay  be  ex* 

pected  to  produce  healthy  ones. 

X.  General  Observations. 

It  is  a  received  maxim  that  the  same  crop  oyght  not  to 
be  grown  on  the  same  land  for  a  succession  of  years^  nn 
der  the  idea,  I  suppose,  that  to  bring  any  particular  vege 
table  to  maturity  requires  a  specific  kind  of  nutriment 
of  which  in  a  short  time  the  soil  would  be  exhausted 
were  it  to  produce  the  same  species  of  plant  annually 
There  is  reason  to  believe  that  this  idea  is  erroneous.  I 
mean  not,  however,  to  say  that  a  rotation  of  crops  is 
not  in  general  beneficial,  and  in  most  cases  even  neces- 
sary. 

A  rotation  of  crops  enables  the  farmer  to  repair  the  ex- 
haustion of  one  crop,  which  is  reaped  and  carried  oigF  the 
ground,  by  the  interposition  of  another,  which  being  ma- 
nured for,  and  consumed  upon  the  land,  brings  back  as 
much  as  the  preceding  one  had  taken  away.  Besides  a 
rotation  of  crops,  of  which  turnips  and  vegetables  of  that 
tribe  make  a  part,  gives  time  for  eradicating  couch-grass 
and  other  weeds,  which  will  unavoidably  accumulate 
amongst  every  kind  of  grain  which  admits  not  of  gar- 
den culture.  Were  it  practibte  to  cultivate  even  wheat,, 
so  as  that  the  crop  could  be  produced  every  j-ear  perfectly 
free  fromweeds,  the  same  grain  might  be  repeated  ad  iiu 
jinitum  by  the  assistance  of  sufficient  manure  to  make 
good  the  annual  exhaustion  of  the  soil. 

This  reasoning  is  confirmed  by  the  practice  of  the  po- 
tatoe farmers  in  Yorkshire.  In  Marshland,  a  district  in 
that  country,  which  supplies  the  London  market  with  the 

greatest 
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greatest  part.pf  its  pptato^,  it  uiciifflocnary  tpp^^t  p«^ 
tatoes  in  tbe  samq  field  for  twenty  years  in  iiuc<^^JQp^ 
inanuring  for  thein  pvery  othqr  year.  No  qoippUi;^  ar^ 
ffiude,  that  the  orops  are  less  productive  hqv  llvw  t|ji^Y 
irere  formerly,  or  that  the  potatoes  degenerate*  •^,. 

It  may  not  be  improper,  however,  to  remark^  ,tbl|t  lit  1^ 
more  than  probable  that  every  agriqultural  plaint;  ll^ould 
pot  admit  of  being  cultivate  in  the  game  field  fpr  a  wAt^ 
<^year3  like  potatoes.  Such  plants,  for  innt^QQ^i  a^  ar^ 
liable  to  be  infested  by  particular  iosectSi  OQgrht  qot  ^  b^ 
repeated  too  often  in  the  saoi^  field ;  a*  the  iosoptP  it  ip 
^-easonablt^  to  conclud^,  would  multiply  in  9^  muI  w]^ch 
regularly  siipplied  them  with  food ;  fpr  it  la  a  naturs^ 
supposition  that  where  the  insect  finds  its  foodf  th^r^  it 
will  deposit  its  egg9»  Qf  fomain  buried  iu  tho  ground  in  its 
larva  state  till  tbe  returning  sea^Qp. 

ypon  this  principle,  p^rbjitp^^  w^  v^y  account  for  th^ 
Circumstance  respecting  red  cloYer|.  tal^^i  uotice  pf  in 
many  parts  of  Suffolk  and  Norfolk,  ni^m^)y>  th^  the  j^i^d. 
^  the  farmers  there  express  themsely^,  is  grown  tir^d  pf 
it.  It  is  not  improbable,  that  some  insect,  tQO.  mi()ute  fp^ 
general  observation,  and  which  fpr  aoumber  of  yeai^.lia^ 
been  increasing  in  the  spil,  m^y  p^^y  upon  the  y9ua|^ 
fibres  of  the  root,  or  some  other  delicate  part,  so  a^  pith6r 
to  destroy  the  plants,  or  to  render  them  weak  and  $|ck^ 
Should  this  reasoning  be  conclusive  when  s^pp^^^d  tp  rpd 
clover,  which  is  never  repeated  oftener  tb^n  onc^  in 
every  four  years,  it  must  appear  still  mofg  ^onclusiyp 
when  applied  to  insect*feeding  plants  repeated  .on  this 
^ame  soil  every  year. 

It  is  generally  supposed  that  the  polour  of  the  potatoj^ 
blpssom  depends  upon  tbe  polour  of  the  potatoe ;  that  ^ 
white  blossom,  in  §bort,  is  a  certieiin  indicatipn  that  th^ 
potatoe  to  be  prodqced  will  be.wbite,  ftpd  tbJit  the  purple. 

Vol.  X.— ^Second  Series.  M  m  blossom 


i^l  •  On  the  &Jt^afion  of  Potatoei. 

DlosS6m  as'  mfaliibly  shetvs  that  it  will  be  red.     ThisL 

libWever.  is' a  mistaken  supposition ;   the  white  blossoti^ 

invariably  IridiGa'ting*  that  the  potatoe  whicli  prpduces  it 

h  of  the  kidney  kind  ;  the  blossoms  of  the  red  being*  only 

of  a  darkfet  hue.     There  is',*  1  believe,   no  instance  of  a 

ttue  iidnejrJshaped  jiotatoe  beihor  red. 

*    Having  ihr  a  preceding  part  of  this  paper  spoken  of  th^ 

■jiotatcie  ias  a  plant  remarkably  tenacious  of  life,   it  may 

iiot  be  improper  to  i6enti©n  that  it  possesses  also  a  princi- 

pie  of '  vitality ,  br  self-propagation,  which  few  persons, 

It  is  believed,  suspect, 

'    Iti  looking^  over  sonie  potatoes  which  were  g^ing  to  bo 

"planted,**  I  observed  on  several  cf  them  small  Buds  break- 

it)g  out  where  there  wa^  no  appearance  of  an  eye  :  these 

I  cut  out  and  plinted,'all  of  \vhic^  g^Q^v  and  produce4 

P9tatqes.     Willing  to*  trace  this  pvinciple'of  vitality  and 

Sdi-propagatidn  to  its  sofj'ree,  I  to6k  k  certain  number  of  j 

V)Otaloes,'  which,    after^'Mr/n^  off  theriW',   I  cut  rntQ 

Icubes  ol^a'bOutanlncli'-scfbare.'  ''fhd^ii^ 'cubes  beini?  kept 

ln*a  arV'place  fi5r  a  d^V  or  two,  tliiit' ttiev  niiefht  hed 

iovefi  we're  pia'nted  in  the  sarrie'tnanure  as  common  cut- 

tihgs.     Of 'theie,  two-thirds  at  lea^   ^roducecj  healthy 

vigorous  |>lants,  and  •caiiie  to  maturity. 

How  is  this  phaenomendnto  be  accounted  for?     Do 
♦   -    '  •    ■  •         -'     \,    '      .  ^ ,  •       -^     '  ■•  '' 

the  embryo  plaiUs  Extend  themselves  in  all  directions 

*ft6m'the  eyes  through  the  whole  pSrenchymato^  sub* 

itandfe  of  the  potatoe,  *  converting  it,  as  it  were,  into  a 

V<5getable  polypus?     There  is  nothing   obvious  to  the 

eye,  at  least,  \vhicll  leads  to  any  such  hypothesis. 

Had  tl^is  plant  and  its  propertied  teen'  known  to  th^ 

Egyptians,  tney  wdula,  probably,  have  consecrated  it  to 

their  principal  divinit}'^,*  not  only  on  account  of  its  im-^ 

pdrtant  apphcatidn  to  the  sustenance  df  human  life,  bat 

as  ^  symbolical  instance  of  the  mysterious  obscurity  rf 

naiurQ 
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nature  in  the  generative  process,  to  which  theff  .inytha- 
logy,  is  perpetually  allusive,  apd  as  an  emblerd  of  fe- 
tundity.  ... 

Potatoes,  for  domestic  purposes,  are  best  taken  fresh 
out  of  the  ground  as  they  are  wanted.  Thj^we  persons^ 
therefore,  who  are  particularly  curious  in  having  this 
vegetable  in  its  highest  state  of  perfection,  should, have 
theiti  taken  uj)  oply  as  they  are  called  for.  It  seenis  need^ 
less  to  observe  that  before  winter  sets  in,  tjiey  should 
Ibe  carefully  covered  over  with  straw,  or  any.  other  pro- 
tecting substance^  tb  secure  them  from  the  frost. 

It  may  not  be  amiss  to  mention^  that  potatoes  4iHP  thd 
table  are,  much  improved  by  being  boil.ed  in  iiulk,  espe- 
tially  if  they  are  of  the  watery  kind.  The' reason  seem$ 
to  be)  that  milk  requiring  a  greater  .d^re^  of^J^eat  \o  . 
bring  it  to  the  boiling  point  than  the  watery  part  of  the 
potatoe,  the  watery  part  of  the  pdtatoe  is  exalted  into  - 
rapour  and  expelled  before  the  milk  bdil^j,  and  evert 
should  the  pota£o"e  remain  in  the  vessel,  AvhicK  it  ought 
not  to  do  afler  the  ebullition  ceases,  il  woiild' absorb,  and 
ba  saturated  by  the  milk  only,  receiving  back  nooe  of  its 
own  juices,  as  it  would  have  done  in  part,  had  it  been 
boiled  merely  in  water.  • .  -: 

It  may,   perhaps,  ;be  unnecessary  to  observe,  that  to 
give  a  minute  detail  of  a|l  the  various  modes  qf  ;pMhivat- 
ing  potatoes,  which  have  been  adopted  in  different. parts 
of  the  kingdom^  makes  no,  part  «f  the  business  of ;  this 
essay.     Had  such,  indeed,  ^een  my  objejpt^  Iiiprght  have 
compiled  and  put  together  nearly  as  joi^any  volumes  as  I 
have  now  writteji  pages,  and  (^the  manual  ]|abour  excegt-. 
ed)  with  as  little  trouble.     But^uch.  aa.oqeup^ipi)  Jtrould. 
have  been  a  needless  waste  of  time,  a  mer^  rQpe|^ti0n  of 
what  has  b^en  repeatedly » conji»i\^ated  ;to,the^.j?liiJ}lick 
already.     I  thought  it  sufficient,  tberefoij^f,  .to  d^(5f?r3be 

Mm  2  those 
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those  ttibde^  arid  Derations  which  have  had  the  prefer^ 
ence  in  my  own  pfatctice :  some  of  which ,  so  far  at  least 
as  I  haye  seen  or  heard,  are  peculiar  to  myself;  It  hak 
irot,  however,  been  from  any  affectation  of  singularity 
that  I  have  in  any  instance  deviated  from  established 
ctiistoms  or  Opinions.  In  agricultute,  as  ill  all  other  aris^ 
thbse  practices  only  are  worth  adopting  which  have  utility 
for  theit  ban^.  Of  that,  tvhich  has  no  othei^  title  to  no^ 
tice  than  its  novelty,  it  is  a  sicttder  commendation  to  say 
ithat  it  is  new. 


'  !'■   ■!  '  ■!  1 1'  ,J±.A. 


l)e$cripHm  qfan  improved  Bookcase  BolU 
By  Mr.  Pmru  H^RHEax,  of  Btm^treet,  CovenUGardek. 

With  Engravings, 

From  the  Taavsactions  of  the  Society  for  the  EncoiK 
ragement  of  Arts,  Makufacturcs,  and  Commerce. 

Tett  GuAiitts  wdi^t  voted  by  the  Society  for  this  Irwentm. 

1  HAVE  taken  the  liberty  of  laying  before  the  Society 
a  HK^l  6f  my  invention,  whiob  1  hope  is  sufficient  to 
elplain  my  iiitention.  I  intended  it  for  a  library  book- 
case^bolt,  to  facilitate  the  opetiing  of  both  doors  at  once, 
and  1:6  secure  the  sl^me,  without  the  trouble  of  bolting 
two  bolts  \tk  the  common  way.  It  will  do  for  wardrobes, 
French  c&^ements,  at  folding  sash-doors.  It  will  also 
make  a  good  sash  fastening,  if  let  into  the  bottom  sash, 
with  a  imall  brass  knob  to  slide  as  common  ;  it  would 
bdt  ifl  ^  fhtme  by  the  ude  of  the  sash  cord,  both  sides 
at  dttce.  *I  can  als6  niake  it;  to  ansinrer  suhdry  other  useful 
pll)^<Msifteqtkited« 

Referjkncx 


Descriptim  of  A  Slop  ^  €Kedct&  CtMttgt4^  8<9 

Il£F£R£NCE  16  the  CxGRAVIKCS. 

KL,  Fig.  1^  (Plate  XI V^)  represent  the  two  atUes  c^ 


the  doors  of  a  foldiAg  book-case.  M  the  key-bole  of  ii 
lock  with  two  boltsi  which  are  more  clearly  shewn  at 
Fig.  2>  where  the  back  of  the  lock  N  shews  the  two  bolts 
of  the  lock  pressing  back  a  sliding-piece  O  ;  on  the  ircmt 
part  of  this  sliding-piece  in  Fig.  l,  two  small  friotioii 
rollers  are  placed  at  P,  in  the  act  of  pressing  against  twa 
levers,  crossing  on  one  common  fulcrum  R,  to  each  end 
of  which  shorter  levers  S  S  above  and  below  are  connect 
ed  by  joints.  These  short  levers  act  upon  two  Jong  boit% 
whose  extremities  are  shewn  at  T  T^  having  each  a  beli* 
%al  spring  at  V  V.  In  the  state,  as  engraved^  the  doofS 
are  locked  and  bolted.  , 

On  drawing  back  the  bolts  of  the  lock  by  means  of  the 
key,  the  hejical  springs  V  Y  press  against  the  plates  tJ  U, 
through  which  the  long  bolts  pass ;  they  force  back  ths 
long  bolts  and  sliding-piece  O,  and  -allow  both  the  doors 
Id  oipeti* 

DescrtpHm  (f  n  Stop  or  Check  to  Carriage^Wheeis  on  5«J- 
Hoads.  By  Mr.  CHAHtts  Lt  Caan,  (f  tJAmUy^  m 
Carmarthemhire. 

With  Engravings. 

From  the  Thamactioks  of  the  Society  for  thd  Encoti**^ 
ragement  of  Arts,  MANUPACtuAks,  and  CoMMtxtt« 

Ten  Guineas  were  awarded  to  Mr.  Lb  Caan^  this 

Invention. 


T 


HE  model  of  a  rail-road  waggon  and  check  or  stop^ 
wMch  r  have  the  honour  of  presenting  to  you,  I  trust,  on 
eiamtflation  will  be  found  to  possess  tfaeineatts  of  prt* 

renting 


lird     •    •   -   lytfcriptianrifa  StopcrChtck       • 

Irentinff  those  various  accidents  which  have^jfrom  thne  U) 
time  proved  fatal  to  the  horses  employed  jn  "such  service^ 
particularly  where  the  declivity  is  from  twelve  to  sixteen 
Inches  to  the  chain,  and  the  trade  on  such  road  prlnci^ 
pally  descending'.  *'  '• 

The  use  of  a  horse  eriiplcfyed  on  a  rail-fbad  is  as  fre-. 
quently  tb  check  the  velocity  of  a  waggon  or  waggons 
loaded,  (generally  to  thcf  wright  of  two  toni  a/id  a  half 
each.)  so  as  that  they  may  not  excfeed  a  certaiif  degree  of 
Didtiot),  as  well  as  to  draw  tBem  c^n  Suth  par£s  of  thfe 
road  as  approach  neat  upon,  or  quite  \6  a  level.     Wheh 
"the  horse  fitids  himself  pressed  upon  beyotid  his  power  rif 
'tesistance,  to  relieve  himself,  he  is  cOiifpelled  to  qnict^ 
'his  pace,  by  which  means  the  velocity  of  thd  waggon  cBF 
ceeds  any  government  during  the  continuance  of  the  de- 
clivity, which  gave  it  such  action  :  under  such  circum- 

•  stances,  the  least  trip  of  the  horse  terminates  Jh  a  fall^ 
by  which,  from  the  formation  of  a  rail  or  tram  road,  the 

^animal  becomes  injured,  riolwithstanding  tvety  mantal 
exertion.  For  the  preservation  of  that  valuable' aimma], 
«nd  as  a  preventive  to  all  such  accideiil&.m:  fiitiuce,  I 
turned  my  thoughts  to  the  invention  of  the  simple  check 

^  or  stop  now  before  you,  and  which  may  be.  appropriateid 
to  carriages  in  general  use. 

As  the  utility  of  rail-roads  daily  increases  in  the  6pi- 
nion  of  the  public,  1  trust  every  invention  that  may  per- 

.  feet  such  a  system,  will  add  in  some  degree  to  ite  value, 
and  aid  in  its  advancement  to  perfection,  an  object  so 
desirable  as  the  conveyance  of  every  species  of  merchan* 
dise,  and  so  requisite  in  a  commercial  country. 

Ref;erence  to  the  Engravings..     , 

-•  .  • 

A,  Fig.  3,  (Plate  XIV.)  a  rail-road  w^gg-oo.     B,  the 
shafts  in  the  direction  as  when  drawn  by  a  horse.    Cp 

♦  .       .  the 


Viil.X.  Second  J'tri&y, 

1'  ^^ 


yi4      Method  of  prating  eUh^  Cant^css,  C^ppeTf . 

Venetian  masters,  owed  the  p^uliar  barmony,  j>irigbt« 
nesSy  and  durability,  of  their  beautiful  productions. 

I  have  also  a  method  of  purifying  oil  for  pailiters'  i]$f , 
agreeably  to  the  pr«c.tic.e  of  the  aptient  .masters  ;  and  | 
have  prepared  many  mineral  colours,  .which  will  nieyer 
change,  and  may  be  used  either  in  oil  or  ^ater. 

I  have  been  enabled  to  produce  crayons,  of  a  quality 
greatly  superior  to  any  in  use,  and  which  are  fixed,  so  as 
to  prevent  their  rubbing  off  the  paper  when  used,  and 
which  may  also  be  applied  in  water  or  oil. 

The  utility  of  the  above  preparations  can  be  fuUy 
proved,  by  the  united  testimony  of  the  members  pf  the 
Royal  Academy,  by  noblemen,  and  by  artists  in  general. 

The  materials  of  which  they  are  composed  are  ex- 
tremely ciieap,  very  easy  to  be  procured,  and  none  of 
the  proce^e^  fpr  preparation  at  all  difficult. 

Method  of  preparing  Pannelsfqr  Painters. 

Ta,ke  the  bones  of  sheep's  trotters,  break  them  grossly? 
and  boil  them  in  water  until  cleared  from  their  grease, 
then  put  them  into  a  crucible,  calcine  them,  and  after- 
ivards  grind  them  to  powder.  Take  some  wheaten  flour, 
put  it  into  a  pan  over  ^  slow  fire  until  it  is  dry,  then  naake 
it  into  a  thin  paste,  add  an  equal  quantity  of  the  pow- 
dered bone-ash,  and  grind  the  v/hole  mass  well  together : 
this  mixture  forms  the  ground  for  the  panneJ. 

The  papnel  leaving  been  previously  pumiced,  some  of 
the  mixture  above  mentioned  is  rubbed  well  thereon  with 
^  pumicestone,  to  incorporate  it  with  the  pannel.  An- 
other co^t  of  the  coipposition  is  then  applied  with  a  brush 
upon  the  pann.eU  a.nd  suffered  to  dry,  and  the  surface 
afterwards  ru\)^^p.d  oyer  with  sapd-paper. 

A  thin  cpat  of  \^e  composition  is  then  applied  with  a 
brusb,  and  if  ^  coloured  grpmid  is  wanted,  on?  or  two 

coats 
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coats  of  the  colour  is  added,  io  as  to  complete  the  absor-> 
bent  ground. 

When  it  is  necessary  to  paint  upon  a  pannel  thus  pre- 
pared, it  must  be  rubbed  over  with  a  coat  of  raw  linseed 
or  poppy-oil,  as  drying  oil  would  destroy  the  absorbent 
quality  of  the  ground ;  and  the  painter's  colours  should 
be  mixed  up  with  the  purified  oil  hereafter  mentioned. 

Canvass  grounds  are  prepared  by  giving  them  a  thia 
coat  of  the  composition,  afterwards  drying  and  pumicing 
diein,  then  giving  them  a  second  coat,  and  lastly  a  cpat 
of  colouring  matter  along  with  the  composition. 

The  grounds  thus  priepared  do  not  crack  ;  they  may  be 
painted  upon  a  very  shdrt  time  after  being  laid,  and  from 
their  absorbent  quality,  allow  the  business  to  be  proceeded 
upon  with  greater  facility  and  better  efiiect  than  Mrith  those 
prepared  in  the  usual  mode. 

Method  ofjhirijying  Oilftyr  PahUing. 

Make  some  of  the  bone  ashes  into  a  paste  with  a  little? 
water,  so  as  to  form  a  mass  or  baH  ;  put  this  ball  into 
the  fire,  and  make  it  red  hot ;  then  immerse  it  for  an 
hour  in  a  quantity  of  raw  linseed  oil,  suflicient  to  cover 
it :  when  cold,  pour  the  oil  into  bottles,  add  to  it  a  little 
bone-ash,  let  it  stand  to  settle,  and  in  a  d^ay  it  will  be 
clear  and  fit  for  use. 

White  Colour 

Is  ihade  by  calcining  the  htmt  of  sheep's  trotlcirs  in  a 
clear  open  fite,  till  they  become  a  perfect  whit6,  which* 
iriU  fievfer  change. 

Brown  Colour 

Is  made  from  bones  in  a  similar  riianner,  only  calcining 
them  in  a  crucible  instead  of  an  open  fire. 

Nn  2  tellow 
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Fellow  Colour f  or  Masticot. 

Take  a  piece  of  soft  brick,  of  a  yeUowish  colour,  and 
burn  it  in  jhe  fire ;  then  takeTor  every  pound  of  brick,  a 
quarter  of  a  pound  of  flake-white,  grind  them  together 
and  calcine  them  ;  afterwards  wash  the  mixture,  to  sepa- 
rate the  sand,  and  let  the  finer  part  gradually  dry  for 
use. 

Bed  Colour y  equal  to  Indian  Red. 

Take  some  of  the  pyrites  usually  found  in  coal-pitfj 
calcine  them,  and  they  will  produce  a  beautiful  red.' 

...     ,        Grey  Colour 

^  Is  made  hy  calcining  togcthier  blue  slate  and  bone-asbes 
powdered,  grinding  them  together,  afterwards  washing 
them,  an^A  drying  the  miKture'gradually. 

Blue  J^lack 

Is  made. by  burning  yine-stalks  in  a  close  crucible  in  a 
slow  fire,  till  a  perfect  charcoal  is  made  of  them,  which 
must  be  well  ground  for  use.  .... 

Craj/ons  :  .   .      . 

...  -  • ,  ^  *        • 

Ave  made  of  bone-ash  powder  mixed  with  spermaceti, 

adding  thereto  the.  colouring  "matters.  The  proper  pro- 
portion is,  three  ounces  of  spermaceti  to  onepouud  of  the 
powder.  The  spermaceti  to  be  first  dissolved  in  a  pint  of 
boiling-  water,  then  the  white  bone-ash  added,  and  the 
whole  to  be  well  ground  together,  with  as  muqli  of  the 
colouring-matter  as  may  be  necessary  for  the  shade  of 
colour  wanted.  They  are  then  to  be  rolled  up  in  the 
proper  form,  and  gradually  dried  upon  a  board. 

White  Chalk, 

If  required  to  work  soft,  js  made  by  adding  a  quarter 
of  a  pound  of  whitening  to  one  pound  of  the   bone-ash 

powder-j 
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powder  ;  otherwise  the  bone-ash  powder  will  answer 
alone.  The  coloured  chalks  are  made  by  grinding  the 
colouring-mattier  with  bone-ashes. 

Certificates  from  Sir  William  Beechy,  Mr.  Benjamin 
West,  Mr.  John  Opie,  Mr.  Martin  Archer  Shee,  Mr. 
James  Northcote,  Mr.  Thomas  Lawrence,  Mr.  Jos.  Far- 
rington,  Mr.  Richard  Cosway,  Mr.  P.  J.  De  Louther-, 
bourg/  Mr.  Richard  M.  Paye,  and  Mr.  Isaac  Pocock, 
confirm  the  good  qualities  of  the  Pannels  prepared  by 
Mr.  Grandi,  and  generally  recommend  Mr.  Grandi^s 
colours  a^  useful  and  permanent. 


Account  of  Mr.  Curw^n^s  Method  of  Feeding  Ccncs^ 
during  the  Winter  Season^  with  a  View  to  provide  poor 
Persons  and  Children  with  Milk  at  that  Time. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

JtiiVERY  attempt  to  ameliorate  the  condition  of  the 
labouring  classes  of  the  community  is  an  object  not  un- 
worthy of  public  attention ;  and  has  on  all  occasions 
been  zealously  patronised  by  the  Society  of  Arts.  Under 
this  impression  I  hope  for  the  indulgence  of  the  Society, 
in  calling  their  attention  to  an  ejKperiment,  which  I  flatter 
myself  will  in  its  consequence  prove  not  only  highly  be- 
neficial to  the  lower  orders  of  society,  but  tend  likewise. 
to  the  advancement  of  agriculture. 

There  is  not  any  thing,  T  humbly  conceire,  which 
would  conduce  more  essentially  to  the  comfort  and  healtti 
of  the  labouring  community  and  their  families,  than 
being  able  to  procure,  especially  in  winter,    a  constant 

and 
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aftd  plentiffil  supply  of  go6d  and  natritioiis'  mHk.  Undef 
fhis  6oYiviction,  much  pains  have  been  taken  to  induce 
the  landed  proprietors  to  ai^sign  ground  to  t^eir  cotta- 
gers, to  enable  them  to  keep  a  miich  cow.*  The  plan  is 
humane,  and  highly  meritorious ;  but  unfortunately  its 
beneficial  influence  can  reach  but  a  few.  Gould  farmen 
in  general  be  induced  from  humanity,  or  bound  by  their 
landlords  to  furnish  milk  to  those,  at  least,  ^hom  they 
employ,  it  would  be  more  generally  serviceable.  Even 
those  who  have  the  comfort  of  a  milch  cow  would  find 
this  a  better  and  cheaper  supply,  as  they  can  seldom 
furnish  themselves  with  milk  through  the  winter.  The 
farmer  ean  keep  his  milch  cows  cheaper  and  better; 
for,  besides  having  green  food,  his  refuse  corn  and 
chaff'  of  little  value,  are  highly  serviceable  in  feeding 
milch  cows. 

My  object  is  to  dombat  the  prevailing  opinion,  .that 
dairies  in  summer  are  more  profitable  than  in  winter.  I 
Confidently  hope  to  establish  a  contrary  fact.  The  expe- 
riment I  am  about  to  submit  to  the  Society,  is  to  prove, 
that  by  adopting  a  different  method  of  feeding  milch 
cows  in  winter,  to  what  is  in  general  practice,  a  very 
ample  profit  is  to  bd  made,  equal  if  not  superior  to  that 
made  in  any  other  season. 

I  believe  the  principle  will  hold  good  equally  in  all  situ- 
ations :  my  experience  is  confined  to  the  neighbourhood 
of  a  large  and  populous  town. 

Th6  price  of  milk  is  one-rfifth  higher  in  winter  than  in 
summer.  By  wine  measure  the  price  is  2d.  per  quart  new 
milk,  id,  skimmed. 

My  local  situation  afforded  me  ample  means  of  knowing 
how  greatly  the  lower  orders  suffered  from  being  unable 
to  procure  a  supply  of  milk  ;  and  I  am  fully  persuaded 
of  the  correctness  of  the  statement,  that  the  labouring 

poor 
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pQor  lose  a  number  of  their  children  from  the  w^nt  of  i^ 
food  so  pre*eminently  ^ap^d  %p  t|)eir  ^^pport. 

Stimulated  by  the  desire  of  m^ing  my  &rming  pur-^ 
suits  contribute  to  the  comfort  of  the  public,  and  of  thp^ 
by  whose  mean$  my  farm  ha^  beefi  made  productive,  I 
determined  to  try  the  experin^ent  of  feeding  milch  cows 
^fter  a  method  very  different  to  what  was  in  general  prac- 
tice. I  hoped  to  be  enabled  thereby  to  furnish  a  plentifu^^ 
supply  of  good  and  palatable  milk,  with  a  prospect  of  its 
fkffording  a  fair  return  of  profit,  so  as  to  induce  otbprs  tp 
follow  my  example. 

The  supply  of  milk,  during  the  greatest  part  of  th^ 
year,  in  all  the  places  in  which  I  have  any  local  know- 
ledge, is<scanty  and  precarious,  and  rather  a  matter  of 
favour  than  of  open  trafiBc. 

Consonant  with  the  views  I  entertained  of  feedirtg 
milch  cows,  I  made  a  provision  of  cabbages,  common 
and  Swedish  turnips,  .Kholrabi,  and  cole  seed.  I  made 
use  also  of  chaff,  boiled,  and  mixed,  with  refuse  grain 
and  oil  cake.  1  used  straw  instead  of  bay  for  their  fodder 
at  night.        '      . 

The  greatest  difBculty,  which  I  have  had  to  contend 
with,  has  been  to  prevent  any  decayed  lepes  being  given. 
The  ball  only  of  the  turnip  was  used.  When  these  pre* 
cautions  were  attended  to^  the  milk  and  butter  .have  been 
excellent. 

Having  had  no  previous  knowledge  of  the ,  manage- 
ment of  a  dairy,  my  first  experimeat  was  not  conducted 
with  that  frugality  requisite  to  produce  much  profit. 

I  sold  the  first  season,  between  Octcd^er  1804  and  the 
10th  of  May  1805,  upwards  of  20,000  quarts  of  new  milk. 
Though  my  return  was  not  great,  I  felt  a  thorough  con* 
yiption  tbAtit  proceeded  from  errors  in  the  conduct  of  the 
iifidectakiDg,  and  that,  under  more  judicious  manage- 
ment. 
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menty  it  woiJd  not  fail  of  making  an  ample  return,  which 
the  subsequent  experiment  will  prove.  In  the  mean  time 
I  had  the  satisfaction  of  knowing,  that  it  had  contributed 
essentially  to  the  comfort  of  numbers. 

In  Oct.  1805,  my  dairy  recommenced  with  a  stock  of 
30  milch  cows ;  a  large  proportion  of  these  were  heifers ; 
and  in  general  the  stock  was  not  well  selected  for  giving 
milk  ;  for  they  were  purchased  with  a  view  of  their  being 
again  sold  as  soon  as  the  green  crop  should  be  exhausted. 
If  the  plan  be  found  to  answer  under  such  unfavourable 
circumstances,  what  may  not  more  experienced  farmers 
expect  ? 

By  the  end  of  this  present  month  I  shall  have  sold  up- 
wards of  40,000  quarts  of  milk. 

The  qiiantily  of  food,  and  its  cost,  are  as  follow.  The 
produce  of  milk  from  eacli  cow  iipon  200  days,  the  period 
of  the  experiment,  is  calculated  at  no  more  than  6  wine 
quarts  in  the  24  hours  :  this  is  to  allow  for  the  risk  and 
failure  in  milk  of  some  of  the  heifers.  A  good  stock,  I 
have  no  doubt,  would  exceed  8  quarts  in  the  two  meals, 
which  would  add  100/.  to  the  profit. 

Daily  cost  of  feeding  one  milch  cow  : 

Two  stone  of  green  food  (supposing  30  tons  of 
green  crop  on  an  acre  at  \d,per  stone,  would  . 
pay  5/.  per  acre)  at  \d.  per  stone  of  14lb.    -    0 

Two  stone  of  chaff  boiled,  at  \d,  per  stone    -    0 

Two  lbs.  of  oil  cake  at  id.  pa^  lb.  costing  from 
8/.  to  9/.  J»^  ton   ---------O 

Eight  lbs.  of  straw  at  2d.  per  stone    -    -    -    -^  0 

£.0     O      S\ 
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The  cbaflT)  beyond  the  expense  of  boiling,  may  be  con- 
sidered a«  eiitirely  pr6fit  to  the  farmer ;  2d.  per  stone  for 
straw  likewise  leaves  a  great  profit.  Turnips  also  pay  thfe, 
farmer  vfery  well  at  |rf.  per  stone. 

.    Expense  of  feeding  one  milch  cow  for  200  days^  the 
period  upon  which  the  experiment  is  made : 

j^.  s,    d. 
200  days  keep  of  one  milch  cow,  at  the  rate  of 

Bid.perAzy    --.-.---..,411     s 
Attendance     -----------200 

Supposed  loss  on  re- sale    .-^..-.200 

. ^-, 

j^*8  11     8 


Betuni  made  of  one  milch  cow  in  200  days -milking : 

6  quarts  per  day  at  2d,  per  quart,  for  200  days  10    0    0 
Calf      ^-r 200 

Profit  on  20  carts  of  manure,  Is.  ed.  each      -     1  10    6 

■■■ 
13  10     0 


Clear  gain  upon  each  milch  cow  jfi*.  4  18     4 

This  gives  a  profit  upon  the  whole  stock  of  147?.  lOs. 
The  profit  of  another  month  may  be  added  before  a  sup- 
ply of  milk  can  be  had  from  grass,  which  will  make  the 
balance  of  profit  167/.  185.  4d.  This  profit,  though  not 
as  large  as  it  ought  to  have  been,  had  the  stock  been  fa- 
vourable for  the  experiment,  far  exceeds  what  could  be 
made  of  the  same  quantity  of  food  by  fattening  cattle. 
Were  the  two  quarts  to  be  added,  which  on  a  moderate 
computation  might  be  expected,  the  gain  would  then  be 
267i  ISs.  Atd,  The  trifling  quantity  of  land,  from  which 
the  cattle  were  supported,  is  a  most  important  considera- 
tion.     One  half  of  their  food  li  applicable  to  no  other 
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purpose,  and  is  equally  employed  in  csirfyiii^  otr  the 
system  of  a  corn  farm.  I  have  found  oil  cak^  of  the 
utmost  advantage  to  my  dairy,  promoting  iaif&,  aei 
contributing  greatly  to  keep  the  oiikh  cdw»  kk  conditif^. 
The  best  method  of  using  it  is  to  grind  \t  to  a  powder, 
and  to  mix  it  in  layers  and  boil  it  with  the'  ohalF:*  half  the 
quantity  in  this  way  answers  better  ^ban  as  much  more 
given  in  the  cake,  besides  the  saving  of  2d*  9-  day  on  each 
beast.  This  I  was  not  aware  of  on  my  first  trial.  The 
oil  cake  adds  considerably  to  the  quantity  and  richness  of 
the  milk  without  affecting  its  flavour.  The  refuse  com 
was  likewise  ground  and  Wiled :  it  is  charged  also  at  id, 
l^er  pound.  I  make  use  of  inferior  barley  to  great  ad< 
Tantage.  A  change  of  food  is  much  to  the  advantage  of 
the  dairy.  Potatoes  steamed  wouM  ans^et^  admirably ; 
but  near  towns  they  are  too  expen^ve*    ^ 

By  repeated  trials  it  was  found  that  7  quarts  of  ^ip« 
pings,  wine  measure,  gave  a  pound  of  butter,  while  8 
quarts  of  a  mixture  of  the  whole  milk  was  required  to 
^roduc^  the  same  weight.  Contrast  this  with  milk  pro* 
duced  from  the  feeding  of  grains,  20  quarts  of  whicii  will 
scarce  afibrd  a  pound  of  butter. 

The  Agricultural  Report  of  Lancashire,  treating*  en 
the  milk  in  the  neighbourhood  of  Liverpool  and  Man* 
Chester,  states  18  quarts  with  a  hand  churn,  and  H  or  15 
with  a  horse  churn.  In  a.  paper  published  by  the  Bath 
Society,  1 2  quarts  are  said  to  give  a  pound  of  butter : 
but  whether  ale  or  wine  measure  is  not  specified.  A 
friend  of  mine,  who  feeds  bis  milch  cows  principally 
on  hay,  finds  16  wiiie  quarts  will  not  yield  more  than 
17  ounces  of  butter,  and  this  upon  repeated  trials; 

The  milch  cows,  treated  according  tg  my  neiv  plan, 
have  been  in  excellent  order  both  seasons,  and  are  al- 
lowed  to  be  superior  to  any  in  the  neighbourhood. 

Cole 
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Cole  seed  I  have  found  to  be  the  most'profitable  of  all 
green  crops  for  milk  ;  and  it  possesses  the  farther  adv^an* 
tage  of  standing  till  other  green  fpod  is  ready  to  supply 
its  place* 

To  ascertaun  the  ben^t  and  utility  of  a  supply  of  milk 
both  to  tihe  consumer  and  the  »public  will  be  best  done  by 
comparison. 

To  prove  tliis  ]et  us  contrast  the  price  of  milk  with; 
«ther  articles  of  prime  necessity  ^  and  consider  bow  far  it 
affords  a  greater  produce  from  a  less  consumption  of  food. 
I  cannot  here  omit  obserring,  at  a  moment  when  Great 
•Britain  can  hope  for  no  farther  supply  of  grain  from  the 
Continent,  a^d  muftt  look  for  and  depend  on  her.  own  re^ 
lources  for  feeding  her  population,  every  mean  by  which 
the  quantity  of  victuals  can  be  augmented  is  an  object  of 
great  public  concern. 

Each  milch  cow  yielding  6  quarts  of  milk  per  day,  fur- 
nishes in  the  period  of  200  days  2,400  pounds  of  milk, 
or  171  stone  of  14  pounds,  equal  to  twice  her  weight, 
•supposing  her  in  a  state  fit  for  killing,  with  a  third  less 
food,  jand  at  one  half  less  expense.  The  miUc. costs  VOLi 
whilst  the  same  weigjit  of  butchers  meat  at  ^d.  per  poux^ 
would  amount  to  SQL 

Taking  the  scale  of  comparison  with  bread,  we  shall 
find  a  Winchester  byshel  of  wheat  of  the  usual  weight  of 
4  stone  and  4|Ib.  when  manufactured  into  flour  of  three 
isorts  yields  -   ^  , 

Of  first  flour  -  .  .  -  2st  ,9}b. 
Of  second  •  ^  -  ^  -  0  7  lb. 
Of  third    - 0       7lb. 


9  lb. 


Lost  by  bran,  &c.   *    -    .    o       a^lb. 
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The  present  cost  i»  10^.  3d,  2,400lb.  of  the  three  sorts 
of  flour  will  cost  23/.  3^.  9d.  To  make  it  into  bread 
allow  \s.  per  bushel,  which  makes  the  cost  of  bread 
2eL  lOs.  9d.  or  something  more  than  Z^d.  per  lb.  exceed* 
ing  twice  the  price  of  the  same  weight  of  milk.  To  fur- 
nish 2,400lbs.  of  bread  requires  47  bushels,  or  the  aver- 
age produce  of  two  acres  of  wheat. 

Three  acres  of  green  food  supplied  30  milch  cows  with 
2  stone  each  of  green  food  for  200  days.  Two  stone  of 
hay  each  for  the  same  period  would  have  required  15 
acres  of  hay.  Chaff  can  scarcely  be  considered  as  of  knj 
value  beyond  the  manure  it  would  make,  which  shews 
the  profit  of  keeping  milch  cows  in  all  corn  farms. 

Certificates  of  the  quantities  of  milk  sold  and  money 
received  accompany  this. 


Sc/wose  Farm,  April  18,  1806. 

I  Isaac. Kendal;  Bailiff  to  J.  C.  Curwen,  Esq,  do  cer- 
tify that  the  following  quantities  of  milk  have  been  sold 
from  the  1st  of  October  last, to  the  18th  of  April  1806. 

To  Jan.  1,  1806 16,685 

From  that  date  to  April  18,  1806    22,027 


•     38,712 


'\ 


£.    s.    d. 
Cash  received  for  new  and  skimmed  milk    -    320    7    5i 
Calves  sold    ----.,.--.--       44    0    0 


^.  364     7     5i 


I  conceive  the  estimate  of  S^d,  per  day  to  be  correct. 

200  days 
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200  days  keep  of  30  cows  -  -  --  -  *1T710  O 
Cost  of  attendance  •-•-•---  60  00 
Loss  upon  re*sale     .----,-«»    ^0    00 


se.  257  10  O 


Cash  received  as  before     sS.  364    7    5f 
600  carts  of  manure  at  U.  6^.  45    0   0 

^.409     7     5| 


Profit  £.  151   17     5| 


Experiments  on  the  Growth  of  White  Thorn. 
-  J?y  Samuel  Taylor,  Esq.  of  Moston^  near  Manchester. 

From  the  Tkansactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

The  Silver  Medal  was  presented  to  tne  Author  of  these 

Experiments. 

JtliVERY  one,  1  think,  will  allow  that  Fences  are 
.material  objeicts  to  be  attended  to  in  Agriculture;  and 
also  be  convinced  th^  there  is  no  pknt  in  this  king- 
dom of  which  they  can  so  properly  be  made  as  the 
Crataegus  Oxyacantha  Linnaei,  or  common  White  Thoto. 
In  consequence  of  my  being  ^convinced  of  this,  I  have 
been  induced  to  make  a  kw  experiments  to  efEect  the 
better  propagation  of  that  valuable  plant  y  the  result  of 
which,  along  with  specimens  of  my  success,  I  beg  leave 
to  submit  to  the  tqsjiection  of  the  Society^ 

In 
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In  the  year  1801 »  I  had  occasion  to  purchase  a  quan* 
tity  of  thorns^  and  finding,  them  very  dciiMTf  I  was  delvr^* 
mined  to  try  some  experiments,  iii  order  if  possible  ^9 
raise  them  at  jei  less  expense.  I  Jried  to  lur^pp^giikte  tiiiQif 
from  cuttings  of  the  branches,  but  with  little  or  no  suc^ 
c?ss.  I  likewise  tried  if  pieces  of  the  root  would  grow ; 
and  I  cut  from  the  thorns  which  I  had  purchased,  about 
a  dozen  of  such  rootp  d»  pleased  me,  aod  planted  tb^m 
in  a  border  along  with  those  X  hfui  bpqgbt,  T^  my  gn^( 
astonishmenti  not  one  of  them  died ;  and  in  two  years 
they  became  as  good  thorns  as  the  average  of  those  I  had 
purchased.  The  thorns  I  purchased  were  three  years  old 
iKhen  I  got  them.  In  April  1802,  I  had  occasion  to 
move  a  fence,  from  which  I  procured  as  many  roots  of 
thorns  as  made  me  upwards  of  two  thousand  cuttings,  of 
which  I  did  npt  Ipse  five  in  the  I\undred. 

Jn  the  spring  of  1803,  I  likewise  planted  as  many  cut- 
tings of  thorn  roots  as  I  could  get.  In  1804,  I  did  the 
same  ;  and  this  year  I  shall  plant  many  thousands. 

I  have  sent  for  the  inspection  of  the  Society  specimens* 
of  the  produce  of  1802,  1803,  and  1804,  raised  after  my 
method,  with  the  be^t  I  could  .get  of  those  raided  frofn 
haws  in  the  common  way",  which  genetally  lie  one  year 
in  the  ground  before  they  vegetate.  They  are  all^-* 
actly  one,  two,  and  three  years  old^  from  the  day  they 
^ere  planted.-^I  was  so  pleased  with  my  *«uocess  in  rais- 
ing «o  valuable  an  article  to  the  farming  interest  of  this 
kingdom,  at  so  trifling  an  expense,  (for  it  is  merely  that 
of  cutting  the  roots  into  lengths  and  planting  1them)  that  I 
was  determined  to  make  it  known  to  the  wprid. 

The  method  of  raising  the  Thorns  from  roots  of  the 
plant,  isasfdlows. 

*  Pfocrvscd  ia  tbe.Society*9  Bi^pvaiioiy. 

I  would 
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I  would  advise  every  farmer  to  purchase  a  hundred  or 
a  thousand  thorns,  according  to  the  size  of  bis  farm,  and 
plant  tbem  in  hia  orchard  or  garden^  and  Mrbeatbey  havd 
attained  the ,  thickness  of  my  three-yearrold  specimens^ 
which  isi  the  size  I  always  prefer  for  planting  in  fences, 
left  hi^  take  tiiem  up  and  prune  the  rdots  in  the  mantiev 
I  have  pruned  the  specii»en  sent,  from  which  he  will 
iij>oi¥  an  average^  get  ten  or  twelve  c«itting9  from  each 
pknt^  whieb  is  ais  good  as  thoma  of  the  same  thieknes» ;  so 
that: it  will  be  easily  perceiy0d.tbM  in  d)ree  yeara  he  will 
have  a  succession  of  plants  fit  for  uie,  which  he  may  if 
be  pleases^  increase  ten«fold~every  tirale  he  takes  theto  up* 
The  spring  (say  all  April)  is  tb^  best  time  to  plartt 
the  cuttings,  which  must  be  done  in  rows  half  a  yard 
asunder,  and  about  four  inches  from  each  other  in 
ibe  row ;  they  ought  to  be  about  four  inches  long, 
and  planted  with  the  top  one-fourth  of  an  inch  out  of  the 
ground,  and  wdl  fastened  ;  otherwise  they  will  not  suc- 
ceed so  well. 

The  reason  why  I  prefer  spring  to  aututno  for  planting 
the  roots,  is,  that  were  they  to  be  planted  in  autumn, 
they  would  not  have  got  sufficient  hold  of  the  ground  be- 
fore the  frost  set  in,  which  would  raise  them  all  from  the 
ground,  and,  if  not  entirely  destroy  the  plants,  wOuld 
oblige  the  farmer  to  plant  them  afresh. 

I  have  attached  the  produce  of  my  three-year-old  spe- 
cimen to  the  plants  it  came  from,  cut  in  the  way  I  al- 
ways practise ;  on  the  thick  end  of  the  root  I  make  two, 
and  on  the  other  end  one  cut,  by  which  means  the  pro-, 
per  end  to  be  planted  uppermost,  which  is  the  thick  one, 
may  easily  be  known. 

Although  I  recommend  the  roots  to  be  planted  in 
April}  yet  the  farmer  may,  where  he  pleases,  take  up 
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the  thorns  he  may  want,  and  put  the  roots  he  has  pruned 
off  into  sand  or  mould,  where  ihey  will  keep  until  he  has 
Insure  to  cut  them  into  proper  lengths  for  planting  ;  he 
wiU  likewise  keep  them  in  the  same  way,  utitil  planted. 

The  great  advantage  of  my  plan  is :  first,  that  in  case 
any  one  has  raised  from  haws,  a  thorti  With  remarkably 
Iftrge  prickles,  of  vigorous  growth,  or  possessing  any 
other  qualification  requisite  to  make  a  good  fence,  hfe 
may  propagate  it  far  hotter  and  soonef ,  from  roots,  than 
any  other  way.  Secondly,  in  three:  years  he  may  raise 
from  roots  a  better  plant,  than  can  in  six  years  be  raided 
from  baws,  aud  with  double^ the  quantity  of  roots;  my 
tbr€^-y^aY-old  specimen  wouljd  have  been  half  as  big 
agahi^^had  I  not  been  obliged  to  move  all  my  cuttings 
the  second' year  after  they  were  planted,  i  • 
.  It  woifld  tiotbe'a'^'bad  waiy,  in  order  to  get  roots,  to 
plant  u- hedge  in  any  convenient  place,  and' on  each  side 
trench  thdgroutid  two  yards  wide^  and  two  grafts  deep; 
from  which,  every  two  or  three  years,  a  large  quantity 
of  roots;  might  be  obtained,  by  trenching  the  ground  over 
again,  and  cutting  away ^  what  roots  were. found,  which 
woiild  all  be  young  and  of  a  proper  thickness.  I  do  not 
like 'them  of  a  larger  size  than  the  specimens  sent. 

I  am  at  present  engaged  in  several  expefiojents,  to 
endeavour  to  propagate  the  thorn  ffom  the  branches, 
wfoich',  if  succf^ssfol,  I  will  communicate  to  you;  but  I 
am  of  opinion,  that  what  is  now  dotie  is  sufficient. 
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On  the  inverted  Action  of  the  albumous  Vessels  of  Treet. 
By  Thomas  Andrew  Knight^  Es^.  F.  R.S. 

From  the  Philosophical  Transactions. 

X  HAVE  endeavoured  to  prove,  in  several  Memoirs  *, 
that  the  fluid  by  which  the  various  parts  (that  are 
annually  added  to  trees,  and  herbaceous  plants  whose 
organization  is  similar  to  that  of  trees)'  are  gene- 
rated, has  previously  circulated  through  their  leaves  f 
either  in  the  same,  or  preceding  season,  and  subsequently 
descended  through  their  bark  ;  and  after  having  repeated 
every  experiment  that  occurred  to  me,  from  which  I  sus- 
pected an  unfavourable  result,  lam  not  in  possession  of  a. 
single  fact  which  is  not  perfectly  consistent  With  the  theory 
I  have  advanced. 

There  is,  however,  one  circumstance  stated  by  Hales 
and  Du  Hamel,  which  appears- strongly  to  militate 
against  my  hypothesis ;  and  as  that  circumstance  probably 
induced  Hales  to  deny  altogether  the  existence  of  circu- 
lation in  plants,  and  Du  Hamel  to  speak  less  decisively 
in  favour  of  it  than  he  possibly  might  otherwise  have  done, 
I  am  anxious  to  reconcile  the  statements  of  these  great 

*  In  the  Phil.  Trans,  for  1801>  1808»  1804>  and  1805»  and  intEO- 
dnced  in  the  preceding  volumea  of  this  work. 

f  During  the  circulation  of  the  sap  through  the  leaves*  a  transpa- 
rent fluid  is  emitted,  in  the  night,  from  pores  situated  oh  their  edges ; 
and  on  evaporating  thtl  liquid,  obtained  from  very  luxuriant  plants  of 
the  vine,  I  found  a  very  large  residuum  to  remain,  which  was  similar 
in  external  appearance  to  carbonate  of  lime.  It  must,  however,  have 
been  evidently  a  very  different  substance  from  the  very  large  portion, 
which  the  water  held  in  solution^  I  do  not -know  that  this  substance 
has  been  analyzed,  or  noticed  by  any  naturalist. 
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naturalists,  (which  I  acknowledge  to  be  perfectly  cori'ect,) 
with  my  former  stateftjents  aa<J  opinions.  ^ 

Both  Hales  and  Du  Hamel  have  proved,   that  when 
two  ciPGuIar  inei^ona  tbroiogh  the  hnxkj  round  the  stem 
of  a  tree,  are  made  at  a  small  distance  frojji  eaqh  other, 
1  j^nd  when  thp  bark  between  these  incisions  is  wholly  takea 

away,  th*fr  fQrtiaa  of  tjhe  stem  which  is  hrfewtherm^ 
cisionsthvou^b  thi$  hark,  continue^  to  live, -and  in  somie 
degr^^  to  increase  in  si^et,  though  much  more: slowjy  than 
the  parts  above  the  incisions.  They  have  aUo:  observed 
^at  a  small  (elevated  ridge  (jkoiarelet)  ia  forx)ied  round  the 
lower  lip  of  the  w<xund  in  the  bark»  wbiph  n^akes  somo 
flight  advances  to  meet  the  bark  and  wood  projected,  in 
pmcb  quantity,  froia  the  opposite,,  or  upper  Up  of  th^ 
wojund* 

,  I  have  j^nd^vourod^  in  a  former  Memoir  *^  to  explaiu 
the  cause  why  some  portion  of  growth  takes  place  below 
|ncitk)n&  thraugh  the  bai*k|  by  supposing-  that  a  small 
part  of  the:  true  §ap.,  descending  from  thq  leaves, .  escape 
downwards  throughthp  porous  substance,  of  the  alburnum. 
Several  fi^.cts  stated  by  Hales  seem  favourable  to  this 
^uppositipn  ;  and  the  e3!;isten^e  of  a  power  iq  the  aU 
burnum  to  carry  the  sap  in  diflferetit  directions,  is  proved 
in  the  growth  of  inverted  cuttings  of  diderent  species  of 
trees  f.  But  I  have  derived  so  many  advantages,  both 
as  a  gardener: and  farmer,  (particularly  in  the  manage^ 
ment  of  fruit  and  forest  trees),  from  the  experimefitl 
which  have  been  the  subject  of  my  former  memoirs^  that 
I  am,  confident  much  public  benefit  might  be  derived 
from  an  intimate  aequaintanqe  with  the  use  audrOffice  of 
the  various  organs  of  plants  ;  and  thenpe  feel  auctions  to 
^ddiK^e  fact^  to  prove  that  the  conclusions  I  hfave  drawn 

♦  Phil,  Trans,  for  1803.  f  Ibkl.  for  1804, 
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fttd  not  inconsistent  with  the  facts  stated  by  my  great 
predecessors. 

It  hi^s  been  acknowledged,  I  believe,  by  every  natu- 
raKst  who  has  written  on  the  Subject,  (and  the  fact  is  in* 
deed  too  obvious  to  be  controverted),  that  the  mattef 
which  enters  into  the  composition  of  the  radicles  of  ger- 
minating seeds  existed  previously  in  their  cotyledons } 
and'  as  the  radicles  increase  only  in  length  by  parts  sue* 
cessively  added  to  their  apices,  or'  points  most^  distant 
from  their  cotyledons,  it  follows  of  necessity  that  the  first 
motion  of  the  true  sap,  as  this  period,  is  downwards. 
And  as  no  albufnous  tubes  exist  in  the  radicles  of  germU 
nating  seeds  during  the  eiarlier  periods  of  their  growth^ 
the  sap  in  its  descent  must  either  pass  thtough  the  bark^ 
6r  the  medulla.  But  the  medulla  does  not  apparently 
coiitaTn  any  vessels  calculated  to  carry  the  descending 
sap ;  whilst  the  cortical  vessels  are,  during  this  period, 
much  distended  and  full  of  moisture  :  and  as  the  medulla 
tertainly  d6es  not  carry  aily  fluid  in  stems  or  branches  of 
more  thail  one  year  old,  it  can  scarcely  be  suspected  that 
it,  at  any  period,  conveys  the  whole  current  of  the  de- 
scending sap* 

As  the  leases  grow,  and  enter  on  their  oSice^^  cortical 
Vessels,  in  every  respect  apparently  similar  to  those  which 
descended  frotn  the  cotyledons,  are  found  to  descend 
ttotn  the  bases  of  the  leaves ;  and  there  appears  no  reasort, 
with  which  I  am  acquainted,  to  suspect  that  both  do  not 
carry  a  similar  fluids  and  that  the  course  of  this  fliuidi% 
in  the  first  instance^  always  towards  the  roots. 

The  ascending  sap,  on  the  contrary,  rises  wholly 
trough  the  alburnum  and  central  vessels ;  for  the  de- 
struction of  a  portion  of  the  bark,  in  a  circle  round  th'e 
tree,  does  not  immediately  in  the  slightest  degree  check 
.4he  growth  of  its  leaves  apd  branches :  but  the  alburnous 
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vessels  appear,  from  the  experiments  I  hj^ve  related  in  .» 
former  paper  *,,  and  from  those  I  shall  no\^  proceed  to 
rela1;e9  to  be  also  capable  of  an  inverted  action,  when 
^hat  becomes  necessary  to  preserve  the  existence  of  the 
plant. 

As  soon  as  the  leaves  of  the  oak  were  nearly  full  grown 
in  the  last  Spring,  I  selected  in  several  instances  tw9 
poles  of  the  same  age,  and  springing  from  the  same  roots 
in  a  coppice,  which  had  been  felled  about  six  years  pre? 
ceding';  suid  making  two  circular  incisions  at  the  di^r 
tance  of  three  inches  from  each  other  through  the  bark 
of  one  of  the  poles  on  each  stool,  1  destroyed  the  bark 
between  the  incisions,  and  thus  cut  off  the.  stem  and 
roots,  through  the  bark.  Much  growth,  as  usual,  took 
place  above  the  space  from  which  the  bark  had  been  taken 
off,  and  very  little  below  it^ 

Examining  the  state  of  the  experiment  in  the  suc- 
ceeding Winter,  I  found  it  had  not  succeeded  according 
to  my  hopes :  for  a  portion  of  the  alburnum,  in  almost 
every  instance,  was  lifeless,  and  almost  dry,  to  a  con- 
siderable distance  below  the  space  from  which  the  bark 
had  been  removed.  In  one  instance  the  whole  of  it  was, 
however,  perfectly  alive ;  and  in  this  I  found  the  specific 
gravity  of  the  wood  above  the  decorticated  space  to  be 
114,  and  below  it  11 1  ;  and  the  wood  of  the  umiiutilated 
pple  at  the  same  distance  from  the  ground  to  b^  11 2^ 
each  being  weighed  as  soon  as  it  was  detached  from  the. 
root. 

Had  the  true  sap  in  this  instance  T^holly  stagnated 
above  the  decorticated  space,  the  specific  gravity  of  the 
wood  there  ought  to  have  been,  according  to  the  result 
6f former  experiments t,    comparatively  much  greater: 

•  Phil.  Tmm.  for  1804.  f  Ibid,  for  1805. . 
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but  I  do  not  wish  to  draw  any  conclusion  from  a  single 
experiment ;  and  indeed  I  see  very  considerable  difEculty 
in  obtaining  any  very  satisfactory  or  decisive  facts  from 
any  experiments  on  plants,  in  this  case,  in  which  the  same 
jroots  and  stems  collect  and  convey  the  sap  during  the 
Spiing  aoji  Summer,  and  retain,  within  themselves,  that 
whicE  is,  during  the  Autumn  and  Winter,  reserved  to 
form  new  organs  of  assimilation  in  the  succeeding  Spring. 
In  the  tuberous-rooted  plants,  the  roots  and  stems  wbicb 
collect  and  convey  the  sap  in  one  season,  and  those  ia 
which  it  is  deposited  and  reserved  for  the  succeeding 
season,  are  perfectly  distinct  organs ;  and  from  one  of 
^hese,  the  potatoe,  I  obtained  more  interesting  and  de- 
<:isive  results. 

My  principal  object  was  to  prove  that  a  fluid  descends 
from  the  leaves  and  stem  to  form  the  tuberous  roots  of 
this  plant;  and  that  this  fluid  will  in  part  escape  dpwn 
the  aiburnous  substance  of  the  stem  when  the  continuity 
of  the  cortical  vessels  is  interrupted  :  but  I  had  also  ano« 
ther  object  in  view. 

Every  gardener  knows  that  early  varieties  of  the  pota- 
toe never  afford  either  blossoms  or  seeds ;  and  I  attributed 
-this  peculiarity  to  privation  of  nutriment,  owing  to  the 
tubers  being  formed  preternaturally  early,  and  thence 
drawing  ofl*  that  portion  of  the  true  sap,  which  in  the  or- 
dinary course  of  nature  is  employed  in  the  formation  and 
nutrition  of  blossoms  and  seeds. 

^  I  therefore  planted,  in  the  last  Spring,  some  cuttings 
of  a  very  early  variety  of  the  potatoe,  which  had  never 
been  known  to  blossom,  in  garden  pots,  having  heaped 
the  mould  as  high  as  I  could  above  the  level  of  tlie  pot, 
and  planted  the  portion  of  the  root  nearly  at  the  top  of  it. 
When  the  plants  had  grown  a  few  inches  high,  they  were 
secured  to  strong  sticks^  which  had  been  fixed  erect  in  the 
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pots  for  that  purpose,  and  the  mbuld  was  then  washed 
ftway  from  the  base  of  their  stems  by  a  strong  current  ii 
Water.  Each  pknt  was  now  suspended  in  air,  and  had 
no  communication  with  the  soil  in  the  pots,  except  by 
its  Bbrous  itoots,  and  as  these  are  perfectly  distinct  organs 
from  the  runners  which  generate  and  feed  the  tuberous 
toots,  I  could  readily  prevent  the  formation  of  tbem« 
Efforts  were  soon  made  by  every  plant  to  generate  run- 
ners and  tuberous  roots ;  but  th^se  were  destroyed  as 
soon  as  they  became  perceptible.  An  increased  luxu-^ 
riance  of  growth  now  became  visible  in  every  plant,  nu* 
merous  blossoms  ^vere  emitted,  and  ^very  blossom  af- 
forded fruit. 

Conceiving,  however,  that  a  small  part  only  of  the 
true  sap  would  be  expended  in  the  production  of  blossoms 
and  seeds,  I  was  anxious  to  discover  what  use  naturft 
would  make  of  that  which  remained  ;  and  I  therefore  took 
effectual  means  to  prevent  the  formation  of  tubers  on  any 
part  of  the  plants,  except  the  extremities  of  the  lateral 
branches,  those  being  the  points  most  distant  from  the 
earth,  in  which  the  tubers  are  naturally  deposited*  After 
an  ineffective  struggle  of  a  few  weeks,  the  plants  became 
perfectly  obedient  to  my  wishes^  and  formed  theif  tubers' 
precisely  in  the  places  I  had  assigned  them.  Mauy  of 
the  joints  of  the  plants  during  the  experiment  became  en- 
larged and  turgid  ;  and  I  am  much  inclined  to  believe^ 
that  if  I  had  totally  prevented  the  formation  of  regular 
tubers,  these  joints  would  have  acquired  an  organization 
capable  of  retaining  life,  and  of  affording  plants  in  th^ 
succeeding  spring. 

I  had  another  variety  of  the  potatoe,  which  grew  with 
great  luxuriance,  and  afforded  many  lateral  branches  i 
and  just  at  tha):  period,  when  I  had  ascertained  the  first 
commencing  formation  of  the  tubers  beneath  the  soil,  t 
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nearly  detached  xxa^ny  of  tbese  lateral  branch^  fi^in  the 
principal  stems,  letting  them  rex&ain  suspended- by  sucb 
a  portion  only  of  alburnous  and  cortical  fibres  and  vesseln 
as  were  sufficient  to  preserve  life.  lo  this  positicMV  I  con<», 
ceived  that  if 'their  leaves  and  stems  contained  any  un- 
employed true  sap,  it  could  not  readily  find  its  way  to 
the  tuberous  roots,  its  passage  beiug  obstructed  by  th^ 
rupture  of  the  vessels,  and  by  gravitation ;  and  I  had 
soon  the  pleasure  to  see  that,  instead  of  returning  down 
the  principal  stem,  into  the  ground^  it  remained  and 
formed  small  tubers  at  tb^  base  of  the  leaves  of  the  de- 
pending  branches. 

The  preceding  facts  are,  I  think,  sufficient  to  prove 
that  the  fluid,  from  which  the  tuberous  root  of  the  pota- 
tiDC,  when  growing  beneath  the  soil,  derives  its.  compo- 
nent matter,  exists  previously  either  in  the  stems  or 
leaves ;  and  that  it  subsequently  descends  into  the  earth  : 
and  as  the  cortical  yessels,  during  every  period  of  the 
growth  of  the  tuber,  are  filled  with  the  true  jsap  of  the 
plant,  abd  as  these  vessels  extend  into  the  runners,  which 
Mrry  nutriment  to  the  tuber,  and  in  other  instances  evi^ 
dently  convey  the  true  sap  downwkrds,  there  appears 
little  reason  to  doubt  that  through  these  vessels  the  tuber 
is  naturally  fed. 

To  ascertain,  therefore,  whether  the  tubers  would  con- 
tinue to-  be  fed  when  the  passage  of  the  true  sap  down  the 
cortical  vessels  was  interrupted,  I  removed  a  portion  of 
bark  of  the  width  of  five  lines,  and  extending  round  the 
8tem&  of  several  plants  of  the  potatoe,  close  to  the  surface 
of  the  ground,  soon  after  that  period  when  Jthe  tubers 
were  first  formed.  The  plants  continued  some  time  in 
health,  and  during  that  period  the  tubes  continued  to 
grow,  deriving  their  nutriment,  as  I  conclude,  from  the 
leaves,  by  an  inverted  action  of  the  albu>Uous  vessels* 
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The  tubers,  however,  by  no  means  attained  their  natural 
ttze,  partly  owiug  to  the  declining  health  of  the  plant, 
and  partly  to  the  stagnation  of  a  portion  of  the  true  sap 
above  the  decorticated  space. 

The  fluid  contained  in  the  leaf  has  not,  however,  been 
proved,  in  any  of  the  preceding  experiments,,  to  pass 
downwards  through  the  decorticated  space,  and  to  be 
subsequently  discharged  into  the  bark  beflow  it :  but  I 
have  ph)ved  with  amputated  branches  of  different  species 
of  trees,  that  the  water  which  their  leaves  absorb,  when 
immersed  in  that  fluid,  will  be  carried  downwards  by  the 
alburnum^  and  conveyed  into  a  portion  of  'bark  beloiv 
the  decorticated  space  ;  and  that  the  insulated  bark  will 
\ft  preserved  alive  and  moist  during  several  da}^  *;  and 
if  the  moisture  absorbed  by  a  leaf  can  be  thus  transferred, 
it  appears  extreinely  probable  that  the  true  sap  will  pass 
through  the  same  channel.  This  power  in  the  alburnum 
to  carry  fluids  fn  diflferent  directions  probably  answers 
very  nnportant  purposes  in  hot  cliaiat'es,  where  the  dews 
ar6  abundant  and  the  soil  very  dry  ;  for  the  moisture  the 
dews  afford  may  thiis  be  conveyed  to  the  extremities  of 
the  toots:  and  Hales  has;  proved  that  the  leaves  absorb 
iDOst  wlieu  placed  in  humid  air;  and  that'  the  sap  de- 
scends, either  through  the  bark  or  alburnum,  during  the 
night.   •• 

If  the  inverted  action  of  the  alburnous  vessels  in  the 
decorticalfed' space  be  admitted,  it  is  not  difficult  to  ex- 
plain thfe  cause  why  some -degree  of  growth  takes  place 
below  such'  decorticated  spaces  on  the  stems  of  trees; 

*  r  >  P 

and  why  a  small  portion  of  bark  and' wood  is  generated 

on  the  lower  lip  of  the  wound.     A  considerable  portion 

•i 

*  Tills  experiment  do^s  not  succeed  till'  the  leaf  has  attained  its 
full  growih  and  mxaturity,  aiid  the  alburnum  of^tbe  annual  $i)00t 
its  perfect  orgaaliation. 

of 
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of  the  descending  true  sap  certainly  stagnates  above  the 
wound,  and  of  that  which  escapes  into  the  bark  below  it, 
the  greater  part  is  probably  carried  towards,  and  into, 
the  roots ;  where  it  preserves  life,  and  occasions  some 
degree  of  growth  to  take  place.  But  a  small  portion  of 
that  fluid  will  be  carried  upwards  by  capillary  attraction, 
between  the  bark  and  the  alburnum,  exclusive  of  the  im- 
mediate action  of  the  latter  substance,  and  the  whole  of 
this  will  stagnate  the  lower  lip  of  the  wound  ;  where  I 
conceive  it  generates  the  small  portion  of  wood  and 
bark,  which  Hales  and  Du  Hamel  have  described. 

I  should  scarcely  have  thought  an  account  of  the  pre- 
ceding  experiments  worthy  of  communication,  but  that 
ihany  of  the  conclusions  I  have  drawn  in  my  former  me- 
moirs appear,  at  first  view,  almost  incompatible  with  the 
facts  stated  by  Hales  and  Du  Hamel,  and  that  I  had  one 
fact  to  communicate  relative  to  the  effects  produced  by  the 
stagnation  of  the  descending  sap  of  resinous  trees,  which 
appeared  to  lead  to  important  conseqiJiences.  I  Iiave  in 
riiy  possession  a  piec6  of  a  fir-tree,  from  which  a  portion 
of  bark,  extending  round  its  whole  stem,  had  been  taken 
off  several  years  before  the  tree  was  felled  ;  and  of  thi^ 
portion  of  wood  one  part  grew  above,  and  the  other  be- 
low, the  decorticated  space.  Conceiving  that,  according 
to  the  theory  I  am  endeavouring  to  support,  the  wood 
above  the  decorticated  space  ought  to  be  much  heavier 
than  that  below  it,  owing  to  the  stagnation  of  the  de- 
fending sap,  I  ascertained  the  specific  gravity  of  both 
kinds,  taking  a  wedge  of  each,  *as  nearlv  of  the  same 
form  as  I  could  obtain,  and  I  found  the  difference  greatly 
ffioie  than  I  had  anticipated,  the  specific  gravity  of  the 
wood  above  tlie  decorticated  space  being  0.590,  and  of 
that  bejow  only  0,4y|  :  jand  having  steeped  pieces  of 
each,  which  weiL^hed  a  hundred  grains,  during  twelve 
Vol.  X. — ^Second  Series.  Qq  liours. 


.    V 


29S  On  the  hwerted  Aciioru  S^c. 

hours  in  water,  I  found  the  latter  had  absorbed  69  grairis,  * 
and  the  former  only  51. 

The  increased  solidity  of  ttie  wood  above  the  decorti* 
cated  space,  in  this  instance,  must,  I  conceive  hav^. 
arisen  from  the  stagnation  of  the  true  $ap  in  its  descent 
from  the  leaves  ;  and  therefore  in  selling  firs,  or  other 
resinous  trees,  considerable  advantages  may  be  expected 
from  stripping  off  a  portion  of  their  bark  ail  round  their 
trunks,  close  to  the  surface  of  the  ground,  about  the  end 
of  May  or  beginning  of  June,  in  the  summer  preceding 
the  autumn  in  which  they  are  to  be  felled.  For  much  of 
the  resinous  matter  contained  in  the  roots  of  these  is 
probably  carried  up  by  the  ascending  sap  in  the  spring, 
s^nd  the  return  of  a  large  portion  of  this  matter  to  the 
roots  would  probably  be  prevented  * :  the  timber  I  have, 
however,  very  little  doubt  would  be  much  improved  by 
standing  a  second  year,  and  being  then  felled  in  the  aju- 
tumn  I  but  some  loss  would  be  sustained  owing  td  the 
slow  growth  of  the  trees  in  the  second  summer.  The  al- 
burnum of  other  trees  might  probably  be  rendered  more 
solid  and  durable  by  the  same  process  :  but  the  descen- 
ding sap  of  these,  being  of  a  more  fluid  consistence  than 
that  of  the  resinous  tribe,  would  escape  through  the  de- 
corticated space  into  the  roots  in  much  larger  quantity. 

It  may  be  suspected  that  the  increased  solidity  of  the 
wood  in  the  fir-tree  I  have  described  was  confined  to  the 
part  adjacent  to  the  decorticated  space  ;  but  it  has  been 

*  The  roots  of  trees,  though  of  much  less  diameter  ihan  their  trunks 
and  branches,  probably  contain  much  more  alburnum  and  bark*  be* 
cause  they  art  wholly  without  heart  wood,  and  exteud  to  a  much 
greater  length  than  the  branches ;  and  thence  it  may  be  suspected  that 
when  fir-trees  are  felled,  their  roots  contain  at  least  a&  much  resinoui 
matter,  in  a  fluid  moveable  state,  as  their  trunks  and  branches; 
though  not  so  much  as  is  conlaiBedy  in  a  coDcrete  frtate,  in  the  heart 
wood  of  those. 
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long  known  to  gardeners,  that  taking  off  a  portion  of 
bark  round  the  branch  of  a  fruit-tree  occasions  the  pro- 
duction of  much  blossom  on  every  part  of  that  branch  in 
the  succeeding  season.  The  blossom  in  this  case  proba- 
bly oiTcs  its  existence  to  a  stagnation  of  the  true  sap  ex^ 
tending  to  the  extremities  of  the  branch  above  the  decor« 
ticated  space ;  and  it  may  therefore  be  expected  that  the 
olburnpus  matter  of  the-  trunk  and  branches  of  a  resinous 
tree  will  be  rendered  more  solid  by  a  similar  operation. 

I  send  yoH  *  two  specimens  of  the  fir-wood  I  have  de- 
scribed, the  one  having  been  taken  off  above,  and  the 
other  below,  the  decorticated  space.  The  bark  of  the 
latter  kind  scarcely  exceeded  one-tenth  of  %l  line  in  thick- 
ness ;  the  cause  of  which  I  propose  to  endeavour  to  ex- 
plain in  a  future  communication  relative  to  the  reproduc- 
tion of  bark. 

List  of  Patents  obtained  in  France  for  Inventions y  Kc. 
.    (To  be  continued  occasionally 0 

JL  H  £  French  Government  perceiving  no  doubt  the 
great  advantage  which  the  Arts  and  Manufactures  of 
England  have  derived  from  the  encouragement  bestowed 
on  ingenious  industry,  ly  granting  Patents  for  new  In- 
ventions and  Discoveries,  have  lately  adopted  that  prac- 
tice in  its  full  extent.  Not  doubting  but  the  curiosity  of 
many  of  our  readers  will  be  gratified  by  an  occasional 
account  of  them,  and  that  many  useful  hints  may  be 
drawn  from  them,  we  have  procured  the  following  list  of 
those  recently  granted,  and  shall  continue  to  publish 
those  in  future.  More  particular  accounts  have  been 
inserted  of  many  of  th6m  in  several  of  our  preceding 
volumes. 

*  Sir  Joleph  Banks. 

Qq  2  In 
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In  the  Year  1805. 

Messrs.  DespiauXy  for  a  loom  for  weaving  cloth  and 
stufts. 

M.  DesrockeSy  for  a  new  kind  of  light  carriages,  under 
the  denomination  of  Telegraphs. 

Messrs.  Singer  and  Co.  for  a  kiln  for  burning  tiles  and 
bricks. 

M.  Bandourj  for  an  economical  oven,  to  be  heated 
without  putting  the  fuel  into  the  oven. 

Messrs.  Jobert^  LucaSy  and  Co.  for  the  invention  of  a 
cloth  of  wool  and  nnxed  wools  of  France,  in  imitation  of 
cacliemire. 

M.  Curaudemi^  for  a  method  of  consthicting  furnaces^ 
ehimuies,  stoves,  &c. 

The  same^  for  a  process  by  which  ht'  tnakes  roach 
alum. 

M.  Didot^  for  a  method  of  casting  printing-types. 

Messrs.  Farreau  and  TAiebaut,  for  a  hand -loom,  or 
cofitinued  rotation. 

M.  BrugniereSy  for  an  improved  distilling  apparatus. 

M.  WathieVj  for  a  machine  for  raising  the  nap  ©n 
Woollen  cloths* 

In  the  Year  1806. 

Jviessrs.  Cannes  and  Lanaspeze^  for  a  machine  to  pre- 
vent  chimnies  from  smoking. 

M.  M.  J,  B.  Cellier^  for  an  indestructible  aad  incorrup- 
tible ink. 

M.  Curaudauy  for  an  improvement  in  his  pyrotechnic 
constructions,  for  which  he  had  obtained  a  former  patent. 

Messrs.  Gmllamne  and  Lemurre,  for  the  invention  of 
a  method  of  producing  prototype  editions. 

M.  Ja/iin,  for  the  invention  of  processes  for  gilding  on 

>vood. 

M^  Jamet 
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*  ^.  James  Douglas  ^^  for  improvements,  changes,  and 
ttdditions  to  the  machines  for  spinning  wool,  for  which 
he  had  obtained  a  former  patent. 

Messrs.  Montassier  and  Heine,  for  the  composition  of 
pitch  and  tar. 

M.  Andre  Lorraine,  for  the  invention  of  a  process  in 
the  fabrication  of  candles^  perfumed  wax-tapers,  whit^ 
and  coloured. 

Messrs.  Terneaux,  brothers,  for  a  new  species  of  stuffs^ 
in  imitation  of  Spanish  wool. 

M.  Lange,  for  improvements  and^  additions  to  his 
lamps,  having  a  current  of  air,  for  which  he  had  obtained 
a  former  patent. 

M.  Stickwier,  for  the  invention  of  an  easy  method  of 
rectifying  alcohol^  at  a  little  expense. 

Messrs.  Benoist,  Piniaux,  son,  and  Guillons,  for  new 
methods,  processes,  and  machines,  for  clarifying  and 
perfectly  refining  sugar. 

Mi  Georges,  for^an  improvement  in  the  machine  for 
carding  avooI,  for  which  he  had  obtained  a  former  patent; 

M.  Caron,  for  the  invention  of  a  new  process  in,  and  a 
frame  for,  the  composition  of  peruques. 

M.  Durivoir,  for  the  construction  of  several  new  car- 
riages, and  additions  to  them. 

Mesi^rs.  Girard,  brothers,  for  improvements  and  addi^ 
tions  to  their  hydrostatic  and  mechanical  lamps  and 
,  globes  of  crystal.        t 

M.  Marmont,  for  the  invention  of  a  mirror,  which  be 
ealls  Odontotechnic. 

M.  Adam, .  for  improvements  and  additions  to  the  pro- 
cess which  he  employs  to  draw  from  wine  all  the  alcohol 
tkat  it  contains. 

*  This  perfon  is  a  native  oF  Great  Britaiiiji  and  had  obtained  feveral 
patents  in  Eogland  previous  to  his  fettling  in  France, 

M.  Delatour 
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M.  Ddatour^  for  an  addition  to  tfie  method  by  wUctr  , 
h»  makes  boats  to  advance  against  the  stream  of  riyers 
without  the  help  of  any  human  power. 

M.  Gerdety  for  the  invention  of  cylinders/  upon  vhich 
are  applied,  by  means  of  a  resinous  cement,  mosreaUe 
characters  for  the  printing  of  linens^  pap^i'^,  mu^c,^  ty- 
pographical objects,  &c. 

Messrs.  Callias,  brothers,  for  an  improvement  and  ad- 
dition to  the  method  of  carbonizing  turf. 

M.  A*jerty  for  improvements,  changes,  and  additions 
to  his  wheel  of  a  double  power. 

M.  Faux  J  for  improvements  ^  and  changes  in  his  ma- 
chine for  opening  and  carding  wool. 

Messrs.  Gain  and  De  MarpergeVy  for  their  invention  of 
an  hydraulic  machine  for  raising  weights^ 

M.  DesfidnemarCy  for  the  inventionof  a  machine  which 
he  calls  Pan^more  uinhnornetre. 

M.  De  Marguei^icy  for  an  economical  fuel. 

M.  PoidleaUy  for  the  invention  of  a  musical  instrument, 
which  he  calls  Orchestrino. 

M.  and  A,  Duhouchety  for  the  invention  of  a  new 
method  of  managing  boats. 

M.  De  Z({?ntte,'for  the  inventiofi  of  a  velvet  embroidery. 

M.  LaviUeneuv€y  for  the  imitation  of  Wedgewood  Por- 
celaine,  in  all  kinds  of  iiubjects.  Made  in  metal,  and 
varnished. 

J  Messrs.  Christ  and  Potter y  for  a  new  method  of  prepar* 
ing  turf.i 

M.  Demoutiery  for  a  method  by  means  of  which  water 
may  be  drawn  fpm  a  great  depth,  and  raised  to  the 
highest  degree  of  elevation. 

M.  Caroiiy   for  an  addition  and   improvenoent  in  hit 
frame  for  making  peruques,   for  which  he  had  a  former 
.  patent. 

M.  LaviU 
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M.  LavUletkeuve,  for  the  ioveiHion  of  a  method  of  gfld* 
ing  with  oil,  in  burnished  gold,  all  9orts  of  objects  made 
in  varnished  metal. 

M.  White f  for  additions  and  improvements  in  the 
systdtn  of  preparing  materials  for  spinning,  and  of  spin« 
ning  them,  for  which  he  has  obtained  a  former  patent. 

M«  ThU&rier,  for  an  addition  to  aad  improvement  in 
his  ^oves«  which  he  calls  Fumivores^  and  for  which  ho 
obtained  a  former  patent, 

.   M«  Jap^f  for  the  invention  of  a  machine  for  drawing 
steel,  brass,  and  iron  wire. 

M.  Berard,  for  the  invention  of  a  distilling  apparatus^ 

Messrs.  Oj/on  and  Co.  for^  an  improvement  in  tho 
method  of  preparing  turf,  for  which  he  obtained  a 
former  patent. 

M.OUivierj  for  a  new-invented  stove,  which  he  has 
entitled  a  Calarifere. 

M.  Cha7iarr/y  for  the  invention  of  a  method  for  improv« 
ing  the  distillation  of  brandy  and  other  spirits. 

M.  Gensaidf  for  the  invention  of  a  machine  by  which 
the  necessary  heat  is  applied  to  the  spinning  of  cotton, 
by  means  of  ste^m* 

M.  Barre^  for  an  improvement  in  the  method  of  proving 
brandy;  and  other  spirits. 

Messrs.  Jourdanj  father  ^^d  son,  for  an  improvement 
in  the  frame  for  making  the  ground  of  silk  lace,  in  imita« 
tion  of  the  English  ;  and  for  which  they  had  obuincd  a 
former  patent. 

M.  ffar^lf  for  the  invention  of  an  economical  chimney, 
which  is  both  inoffensive  and  agreeable. 

3SI.  Pigar)vSf  for  a  n«w  method  of  suspending  car* 
riages. 

M.  Brocket,  for  a  new  reverberating  furnace^  which  i»^ 
both  economical  amd  poi table. 

M.  Chabanej 
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M.  Chabaney  for  an  improvement  and  addition  to  his 
carriages  called  VHoci/ereSj  for  which  he  obtaised  a 
former  patent. 

M.  Bellemerej  for  a  machine  united  by  a  double  lever 
and  balanoe^  for  making  ribbed  stockings,  like  the  English. 

M.  Lavdcaty  for  a  new  kind  of  wind-mill. 

M.  Menault^    for  a  new  fire-mill  *  for  grinding  corn. 

Madame  AdMmary  for  a  machine  which  she  calls  Forcd 
Lu7niere. 

M*  Pouchetj  for  an  improvement-  in  the  system  of 
rolling. 

M.  CqrtieVf  for  doubling  the  power  df  horses^  gigs>  and 
chariots,  by  adapting  pulleys  to  them. 

M.  Jacquard,  for  a  thread-loom. 

M.  Berardy  for  additions  and  improvements  in  the  dis- 
tilling apparatus  for  wbi6h  he  obtained  a  former  patent. 

M.  Btiigaierej  for  alterations  in  the  distilling  apparatus 
for  which  he  obtained  a  former  patent. 

M.  Biemont,  for  a  machine  for  spinning  wool. 

Messrs-  Singer  and  Co.  for  additions  and  improvements 
in  his  oven  formed  of  tiles,  lime,.  &c.*  for  which  he  hai 
obtahied  a  former  patent. 

M.  BourdeuXy  for  a  portable  saw. 

M.  Meunier,  for  a  new  method  of  fabricating  ribbons, 
shawls,  mohairs,  velvets,  &c.  (having  the  shag  or  plash 
ornaments  woven  in) ;  a«d  all  materials  spun  with  gold 
and  silver,  in  all  lengths^  shades,  and  patterns,  in  one  or 
several  colours* 

M.  liebout,  for  an  apparatus  for  distilling  brandy. 

M*  Bemdvon^  for  improving  the  method  of  applying 
the  heat  from  a  smith's  hearth  to  the  purposes  of  distilla- 
tion and  evaporation. 

•  Mojt  likely  a  sieaui  en^ioe. 
'  Report 
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Report  6n  tlie  different  Methods  of  extracting  with  Advan^ 
tage  the  Salt  tif  Soda  from  Sea-Salt. 

iSy  Lelievre,  Pjdlletier,  D' Arcet  ani  Giuoud  ; 
extracted  by  J.  C.  Delametherie. 

(Continued  from  Page  240.) 

JL  HIS  experiment  was  repeated  some  days  afterwards 
in  the  same  furnace,  and  with  the  same  quantity  of  matter^ 
but  with  a  sulphate  of  soda  taken  from  the  manufactory 
at  Payen,  which  we  had  carefully  calcined.  The  same 
precautions  were  taken  as  before ,  and  the  operation  was 
terminated  nearly  within  the  same  time. 

A  sample  of  each  of  these  substances  was  taken;  they 
were  caustic,  and  crumbled  with  facility. 

Five  pounds  of  this  rough  soda  were  exposed  to  the  air  for 
twenty  days  ;  it  there  slacked  and  fell  into  powder,  and 
in  that  state,  its  weight  was  so  much  increased,  that  the 
five  pounds  weighed  eight.  This  augmentation  was  ow- 
ing to  the  water  and  carbonic  acid,  which  the  caustic 
soda  had  attracted  from  the  atmosphere.  It  must  be  ob- 
served,, that  while  the  soda  thus  slacked,  sulphuretted 
hepatic  gas  and  heat  were  disengaged.  We  shall  see  by 
what  follows,  that  the  residue  is  a  true  pyrophorus. 

^he  Products  qfM.  Alban's  Bough  Soda. 

lb.         02. 

Rough  soda  made  with  sulphate  of  soda  and 

iron    -••--^-      •     -      .-•,-     100    0 
The  leys  evaporated,  yielded  crystallized  soda      71     4 
Soda,  dry  and  pulverulent,  partly  caustic  and 
.partly  aerated,  containing  a  little  iron  and 
charcoal     ------*•-      •-        82  11 
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Residue  of  the  Leys. 

Sulphuret  of  iron^  united  with  a  little  charcoal  dried, 
86  pounds  six  ounces. 

This  process  is  absolutely  the  same  as  that  pifoposed  to 
governnient  in  1717  by  Malherbe,  tlien  a  Benedictine 
friar,  and  upon  which  Macquer  and  Montigny  made  a 
favourable  report  on  the'  13th  of  March,  J  778. 

There  was  likewise  a  second  report  made  to  govern- 
ment equally  favourable,  on  1 6th  of  August,  1779,  by 
Grignon.  This  experimeut  was  made  at  Croisic,  by 
Athenas  in  junction  with  Malherbe,  on  several  thousan(t 
weight  of  matter;  but  it  was  with  the  sulphuret  of  iron 
tliat  it  was  executed.  Thus  the  priority  of  the  decompo- 
sition of  sea-salt,  and  of  the  extraction  /of  its  base,  is  de- 
cidedly  in  favour  of  these  philosopJiers  ;  jand  thus  all  these 
processes  are  the  necessary  consequences  of  their  labours, 
which  were  already  known  several  years  before. 

Process  of  Messrs,  Malherbe  a?id  Athenas ^  by  the  Agenc\f 

of  Iron, 

The  process  of  Malherbe,  which  was  c^mxnunicat&d  to. 
us  by  Jourdan,  proprietor  of  the  Glass-hoqse  at  Muntz- 
hal,  and  confirmed  by  Malherbe  himself,  is  very  simple^ 
**  He  says,  take  such  a  quantity  as  is  requisite  of  sulphate 
of  soda,  add  xV  of  charcoal  in  powder,  and  j.  of  iron,  or 
old  iron,  it  matters  not  which  ;  melt  the  whole  together  ; 
when  the  mass  is  melted  and  run  off,  it  hardens  a.»  it 
cools ;  but  it  soon  crumbles  in  the  air :  the  ley  made 
from  it  is  greenish,  owing  either  to  a  little  iron  or  the 
charcoal  which  the  caustic  alkali  holds  in  solution  ;  how- 
ever,  evaporate  the  solution  and  crystallize  your  salt,  or, 
what  is  still  better,  evaporate  it  to  dryness,  calcine  it  to 

a  slight 
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a  slight  incandescence^  add  yon  will  have  a  mineral  al- 
kali, possessing  all  the  properties  you  require." 

We  have  said  that  this  process  of  Malherbe  was  authen- 
tically stated  in  the  year  1778,  and  now  that  it  is  used  by 
Alban,  in  his  manufactory  at  Javelle,  it  will  no  doubt 
succeed. 

Process  of  Malkt-rbe  and  Atheiias^  by   the  Agency  of  SuU 

phate  if  Iron, 

.**  Take,  says  Athenas,  14  parts  of  sulphate  of  iron, 
whicli  has  been  calcined  at  a  mild^  heat,  to  redness,  in  a 
reverberating  furnace,  add  ten  parts  of  calcined*  sea-salt, 
keep  up  the  fire  until  the  muriatic  acid  is  entirely  disen- 
gaged  ;  then  the  sea-salt  being  converted  into  sulphate  of 
soda,  and  the  mass  hot  and  well  melted,  charcoal  must 
be  added,  and  the  whole  mass  fused.  The  oxyd  of  iroa 
returns  to  a  metallic  state,  and  recom bines  with  the  sul- 
phur ;  the  mass  which  crystallizes  internally,  als  it  cools, 
in  brilUant  and  sparry  leaves,  must  be  taken  out  of  the 
furnace :  this  mass  forcibly  attracts  the  moisture  of  the 
air,  and  effloresces,  owing  either  to  the  particles  of  py- 
rites that  are  disseminated  in  it,  or  the  alkali  that  it  con- 
tains in  a  caustic  state,  and  which  consequently  attracts 
water  with  avidity. 

'*  The  whole  is  dissolved  in  order  to  separate  this  salt ; 
and  the  residue  is  a  paste  of  a  greenish  blue,  which  ap- 
proaches very  nearly  to  the  colour  of  Pri^ssian  blue.  It 
has  the  viscosity  of  the  lees, of  wine,  it  requires  a  great 
number  of  washings  to  deprive  it  entirely  of  all  the  alkaline 
matter:  if  exposed  to  a  mild  heat,  it  heats  and  inflames 
id  the  same  manner  as  a  mixture  of  sulphur,  iron,  and 
water.  The  sulphate  of  iron  which  results  from  it,  is  iu 
the  state  of  the  incryst^llizable  mother  waters,  owing  to 
the  inflammation  produced  by  the  rapidity  of  the  decom- 
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position.  The  calcined,  ferruginous  residue  yields  the 
English  red  brown  of  commerce,  which  compensates  for 
part  of  the  expense/' 

The  use  of  sulphate  of  irop  appears  to  have  owed  \\.% 
origin  to  the  difficulties  which  Athenjas  met  with  in  makr 
ing  sulphuric  acid  without  saltpetre,  who,  in  order  to 
make  it  cheap^'  and  to  dispose  of  it,  was  tempted  to 
substitute  martial  vitriol.  Jle  adopted  this  method  more 
willingly,  because  the  sulphurous  turf,  and  the  vitriolic 
earth  in  the  environs  of  Laon,  fieauvais,  Soissons,  St. 
Qaentin,  and  La  Fert6  Milon,  &c.  yield  this  sulphate 
in  abundance  ;  they  are  so  plentiful,  that  the  hundred 
weight  of  this  ore  cost  at  that  ^ime  but  four  shillings, 
which  would  produce  30  pounds  of  sulphate  of  iron ;  ^nd  by 
operating  in  Bretagne,  because  of  the  great  market  for 
sea-salt,  this  vitriol  had  been  sold  on  the  spot  at  the  price 
of  seven  livres  the  quintal^  but  his  means  would  not  pernait 
him  to  make  these  establishments. 

Before  we  proceed  any  farther  on  this  subject,  we 
should  call  to  mind  the  labours  of  Lorgna  on  the  native 
mineral  alkali,  and  on  the  decomposition  of  sea-salt,  puV 
lished  in  the  Journal  de  Physique  for  the  year  1786  ;  we 
there  see  that  he  has  decomposed  ^ea  salt  by  martial  vi- 
triol and  alum,  and  that  he  has  made  vitriol  of  soda,  by 
the  simple  mixture  of  martial  vitriol  with  common  salt, 
merel)'  by  moistening  it  with  water,  and  by.  the  help  of 
agitation  and  a  gentle  heat.  We  may  farther  observe, 
that  one  of  his  friends  had  decomposed  it  by  the  same 
process,  solely  by  the  help  of  the  moisture  resulting  from 
the  water  of  crystallization:  these  experiments  were 
made  since  the  work  of  Messrs.  Athenas  and  Malherbe, 
but  it  is  eight  years  since  M.  Lorgna  published  it  io  ^be 
above  very  widely-circulated  journal. 

As, 
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As,  in  the  decoiijposition  of  ;seft-salt  to  convert  it  into 
sulphate  of  soda,  the  nlethod  of  substituting  martial  vi- 
triol or  sulphate  of  iron  for  sulphuric  acid,  has  appeared 
to  us  of  high  importance,  we  shall  ^Isp  describe  an  ex- 
periment that  was  made  at  Javelle. 

**  Into  the  same  reverberating  furnace  that  was  before 
used,  400  pounds  of  martial  vitriol  was  introduced  with 
1^0  pounds  of  sea-salt :  the  furnace  had  been  already 
heated  in  the  iporning;  from  the  time  that  it  was  charged, " 
it  was  kept  al\yays  red  {i^t,  and  the  fire  was  augmented  by 
degrees:  the  disengagenient  of  muriatic  acid  was  con- 
si(ierab]e  ;  howjever,  it  was  not  u^Jtil  it  had  sustained  the 
fire  for  seven  hours,  that  the  ipuriatic  vapours  sensibly 
diipinished,  and  that  the  sea-salt  was  converted  into  sul- 
phate of  soda  ;  then  43  pounds  of  charcoal  in  powder 
was  added  by  degrees,  and  at  three  different  times,  at 
intervals  of  half  an  hour  each  :  the  mass  melted  well,  and 
the  sulphate  of  soda  alkalised  with  facilit3^  We,  thus 
obtained  unrefined  soda,  mixed  with  iron,  similar  to  that 
which  we  had  before  produced  in  the  same  furnace,  the 
process  by  the  iron  being  executed  as  before.  The  pro- 
duce of  this  operation  was  228  pounds  of  rough  soda, 
^ybich  contains, 

lb.  ok. 
Salt  of  soda   dried,  partly  caustic   and   partly 

aerated       -----      --      ----23     8 

Undecomposed  sea-salt     --      -      -      ---120 

Residue  after  the  lixivation,  or  sulphuret  of  iron 

united  to  a  small  portion  of  charcoal       -      -     62    0 

There  is,  therefore,  no  doubt  as  to  the  excellence  of 
this  process ;  the  abundance  of  martial  vitriol  which  may 
be  furnished  from  the  quantities  of  turf  in  the  depart- 
ment of  Aisne,  and  in  the  lands  that  are  watered  by  the 
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Sottime,  thd^  near  Nantz,  besides  the  considerable 
mines  of  pyritous  coals,  which  are  near  Alais,  and  in 
short,  in  many  other  places,  where  it  may  be  more  or 
less  easily  extracted,  and  is  marketable,  will  be  a  certain 
resource,  to  supply  France  with  as  much  soda  as  her 
wants  may  render  necessary. 

Athehas  attempted  also  to  extract  soda  from  muriate  of 
soda,  by  means  of  copper  ^nd  zinc,  and,  he  says,  he  has 
succeeded  ;  zinc  in  particular  is  very  proper  for  tliis  de- 
composition. ^*  It  is  sufficient,"  he  says,  *^  to  steep  a 
sheet  of  this  demi-metal  in  a  solution  of  sea  salt,  for 
twelve  hours,  and  afterwards  to  expose  it  to  the  air  for 
another  twelve  hours,  until  it  is  covered  with  a  saline 
efflorescence.'*  But'  as  in  this  place  it  is  less  necessary 
to  occupy  ourselves  in  matters  of  science,  and  pro- 
cfess(is  that  relate  to  the  progress  of  chemistry,  than  on 
objects  of  immediate  utility,  and  more  ready  means  to 
supply  our  immediate  wants,  we  shall  content  ourselves 
with  naming  them:  zinc  being  besides  a  demi-metal, 
very  scarce  and  dear,  and  coming  from  foreign  coun- 
tries, obliged  us  to  renounce  it  intirely.  If  we  could  find' 
at  home  a  plentiful  mine,  which  would  serve  for  this  de- 
composition in  its  original  state,  and  without  farther 
working,  then  zinc  or  its  ore  would  become  a  local 
agent. 

'  But  there  is  sttU  another  important  fact,  for  which  we 
art?  indebted  to  Athenas  ;  which  is,  the  possibility  of  sub- 
stituting certain* species  of  iron  ore,  and  perhaps  the  ma- 
jot^  part,  for  old  iron,'  to* effect  the  same  alkalisation.  It 
Was  this  method  that  he  attempted,  and  with  success, 
from  the  beginnings  and  even  before  he  determined  to 
make  iise  of  sulphate  of  iron,  with  a  kind  of  hematite 
iron  ore,  which  is  very  common  in  Bretagne,  and  is  pro- 
cured from  the  forges  of  I^anou^e  and  Vaublanc :    be 

makes 
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makes  this  ore  red  hot,  and  extinguishes  it  in  water, 
which  renders  it  ypry  friable  and  attractable  by  the 
magnet  *.  He  pounds  it,  and  mixes  it  with  a  sufficiieat 
quantity  of  charcoal,  and  with  an  equal  weight  of  dried 
sulphate  of  soda :  the  rest  of  the  process  is  conducted 
.^nd  executed  as  with  iron,  and  is  not  more  difficult. 

With  the  same  liberality  M.  Daguin  has  communicated 
the  supplies  that  may  be  drawn  from  the  great  and  num^ 
berless  turf  lands  in  the  departments  of  La  Vendue,  and 
La  Loire  inferieure.  This  turf,  by  simple '  incineration, 
furnishes  such  a  quantity  of  sulphate  of  soda,  that  there 
,are  some  turf-lands,  such  as  that  of  Monton,  below 
Nantes,  of  which  the  ashes  yield  one  fourth  of  their 
weight  of  this  salt.  In  1792,  he  composed  from  the  ley 
of  these  ashes  200,000  weight  of  sulphate  of  soda,  ajod 
he  has  writteu  to  inform  us  that  by  collecting  all  the 
ashes  produced  from  this  country  and  its  envjrons,  500^000 
pounds  of  this  salt,  might  easily  be  manufactured  aa* 
nually.  This  is  a  great  supply,  and  is  by  no  means  t6 
be  nej^lected. 

It  is  however  to  be-  observed,  as  M.  Athena3  advises, 
that  it  would  be  wrong  to  make  use*  of  the  turf  from  the 
departments  of  Bretagne,  with  a  view  of  establishing  a 
large  manufactory  td  burn  it  only.  Wood  is  very  scarce 
in  that  country,  and  although  turf  is  not  dear,  yet  most 
of  the  inhabitants  of  Croisic  and  its  vicinity  commonly 
use  fuel  made  from  the  dunjj  of  animals,  kneaded  with 
their  litter,  And  dried  in  the  sun,  a  custom  which  has  beep 
ahyays  practised  by  the  inhabitants  of  Egypt.     Those  of 

•  It  is  probably  only  the  true  hemaiite  iron  ore  ihat  Is  aUractable 
by  the  magnet,  even  wlien  calcined.  However  that  may  be,  we  have 
repeated  this  process  with  sparry  *ore  ;  and  we  have  likewise  decom* 
posed  the  sulphate  of  soda^  and  have  obtaiued  carbonate  of  soda 
crystallized. 

Frise 
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Frise  have  mixed  their  turf  with  clay  ever  since  the  time 
of  Pliny,  and  in  several  cantons  in  Flanders  they  knead  it 
in  the  Summer  with  the  rubbish  and  dust  of  pit  coal, 
which  they  dry  in  the  sun  before  the  houses,  and  preserve 
for  winter  use. 

But  it  would  be  well  to  collect  in  the  houses,  in  case  of 
a  scarcity,  all  the  ashes  from  the  fire  places,  to  wash 
them,  and  afterwards  to  extract  from  them  the  salt  for  this 
purpose. 

There  is  another  process  which  has  been  long  known 
in  England,  and  which  M.  Arthur  was  the  first  to  exe- 
cute in  Paris.  It  consists  in  decomposing  the  muriate  of 
soda  by  lead.  But  as  M.  Arthur's  object  was.  to  prepare 
the  superb  yellow  of  lead,  or  mineral  yellow,  for  his 
colours,  he  neglected  the  soda  that  resulted  from  this 
operation. 

It  is  under  those  two  points  of  view  that  this  process 
has  been  taken  up  by  Messrs.  Chaptal  and  Berard,  and 
for  which  they  have  made  an  establishment  near  Mont- 
pellier  ;  and  as  their  method  is  very  simple,  is  executed 
in  the  large  way,  and  is  described  with  simplicity,  we 
shall  transcribe  it  entire. 

Process  of  Chaptal  and  Berard,  for  decomposing  Sea  Saltp 
or  Muriate  of  Soda,  and  extracting  the  Sodafro^n  it, 

"  Take  four  quintals  of  litharge  well  sifted  ;  distrjbutt 
it,  in  equal  portions,  into  four  large  glazed  earthen 
vessels. 

"  Dissolve,  in  another  place,  a  quintal  of  sea-salt  iq 
about  four  quintals  of  water. 

**  Pour  into  each  of  the  four  earthen  vessels  a  iquarter 
of  this  solution  6f  sea-salt,  in  order  to  form  a  paste  of  a 
slight  consistence.  Leave  the  whole  at  rest  for  some 
hours ;  and,  when  you  perc«ive  that  the  surface  begins 

to 
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to  whiten,  it  must  be  stirred  with  a  strong  wooden  spa- 
iula.  Without  that  the  paste  would  become  rery  hard, 
and  a  great  part  of  the  sea-salt  would  escape  decomposi- 
tion. 

**  It  must  be  stirred  cbntiriually  as  it  thickens,  and 
should  be  diluted  with  fresh  quantities  of  tlie  solution  of 
sea-salt,  so  as  to  keep  it  always  of  the  same  degree  of 
consistency.  If  there  be  not  enough  of  the  solution j 
water  only  may  be  used  towards  the  end  of  the  operation. 
"  In  this  manner  the  decomposition  is  effected  within 
twenty-four  hours,  and  the  result  then  is  an  homogeneous 
past^,  very  white,  without  lumps,  presenting  a  mass 
much  more  consideirable  than  that  of  the  litharge  em- 
ployed. 

**  It  is  best  to  leave  this  paste  in  the  vessels,  for  an- 
other four-and-twenty  hours,  and  to  stir  it  from  time  to 
iime,  that  the  decomposition  may  bfJ  perfectly  effected. 

'^  In  this  state  the  soda  is  caustic,  and  imbibes  the 
tnuriate  of  lead.  In  order  to  separate  this  soda,  it  is  only 
fiecessary  to  wash  it  properly; 

"  For  that  purpose^  dilute  the  paste  with  a  sufficient 
quantity  of  boiling-water,  pouring  in  a  little  at  a  time^ 
and-  shaking  the  mixture  continually ;  fot  without  that 
the  paste  becomes  lumpy,  and  very  difficult  to  wash. 

*'  Separate  afterwards,  by  decanting  it,  the  clear  solu- 
tion of  soda^  and  disengage  the  remainder  of  this  alkali 
from  the  sediment  by  filtration,  and  by  expression  in  a 
Unen  cloth.  v 

**  The  soda  is  obtained  dry,  by  evaporating  the  liquoif 
in  iron  vessels.  By  this  process  75  pounds  of  soda  is 
procured,  which  is  much  more  pure  than  the  best  soda 
of  commerce,  although  mixed  with  a  certain  quantity  of 
Binriate  of  Jead,  and  sometimes  with  a  little  common  salt, 
wjitcb  may  be  separated  from  it  by  subsequent  operations^ 
Vol.  X. — Second  Series.  S  s  "  This 
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*^  This  soda,  which  is  very  caustic,  absorbs  carbonic 
acid  in  the  air,  and  increases  in  weight. 

^*  Products  of  this  Operation  i7i  Muriale  of  Lead, 

"  1,  This  muriate  calcined  produces  a  yellow  colour, 
solid  and  brilliant,  and  may  be  employed  successfully 
with  oil. 

**  2.  If  sulphuric  acid,  weakened  to  20  or  25  degrees 
of  the  aerometer,  be  poured  upon  the  muriate  of  lead,  it 
immediately  appears  of  a  dazzling  white  ;  the  mass  dimi- 
nishes considerably  in  size ;  and  there  results  a  sulphate 
of  lead,  of  an  extreme  division  and  fineness.  This  salt  is 
washed  afresh  in  a  great  deal  of  water.  It  is  mixed  with 
the  greatest  care,  in  mills  similar  to  those  used  in  Iiolland 
for  making  cerus.  ^  By  this  method  it  becomes  of  a  proper 
consistency.  It  is  afterwards  put  into  porous  crucibles; 
which  are  placed  upon  stages,  to  facilitate  the  exsic- 
cation. 

"  This  white-lead  might  serve  as  a  substitute  in  com- 
merce for  that  of  Holland.  It  does  not  become  yellow 
with  oil ;  and  it  differs  from  that  of  commerce  only  by 
being  lighter,  and  consequently  spreads  less  easily  ever 
the  body  to  be  covered  with  it. 

^^This  white-lead  might  be  employed  in  painting ;  but 
the  artist  who  would  use  it  to  cover  wainscots,  doors,  or 
windows,  will  find  that  it  has  not.  so  strong  a  body  as  that 
.of  Holland. 

^^  If  the  sulphate  of  lead  be  decomposed  by  asolution 
of  alkali,  the  oxyd  that  is  precipitated  is  of  a  stronger  con- 
sistency than  the  sulphate  itself,  which  makes  it  approach 
more  to  the  nature  of  the  white-lead  of  Holland  ;  but  in 
this  state  oils  will  turn  it  rather  yellow. 

**  3.  The  muriate  of  lead  may  be  decomposed  by  means 
.of  carbon,  aqd  all  the  lead  contained  in  the  litharge  would 

then 
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then  take  a  metallic  form.     This  decomposition  may  be 
effected  in  several  ways. 

"  A.  The  muriate  thrown  upon  lighted  coals  becomes 
of  a  yellow  approaching  to  red,  and  is  reduced  to  lead. 

"  B.  When  dried,  and  well  mixed  with  one-fourth  of 
its  weight  of  pounded  charcoal,  and  exposed  -to  the  fire 
in  iron  vessels  made  red-hot,  it  yields  about  80  pounds  of 
lead  to  the  %. 

'.'  When, dried,  and  mixed  with  the  lees  of  wine  or 
tartar,  and  treated  as  above,  it  furnishes  the  same  quan- 
tity of  lead.  By  tliis  last  process,  besides  the  lead,  a 
certain  quantity  of  pearl-ashes  are  obtained,  mixed 
with  a  little  salt.  This  new  product  diminishes  the  ex^ 
pense  of  the  operation." 

They  are  aware  that  this  process  cannot  be  generally 
adopted,  owing  to  the  price  of  lead  and  litharge,  which 
would  not  fail  to  rise  as  it  became  more  difficult  to  pro- 
cure, for  that  which  commerce  supplies  would  never  be 
sufficient  for  so  considerable  a  demand  ;  but  it  is  no  less 
true  that  this  process  when  employed  with  the  view  of 
making  the  white  er  yellow  of  lead,  would  be  very  prac- 
ticable in  the  neighbourhood  of  lead  mines,  and  ^specially 
near  large  glass  works,  where,  according  to  the  greater  or 
less  quantity  of  lead  that  the  soda  absorbs,  it  becomes  in 
melting  very  favourable  to  vitrification,  and  will  eveu 
add  to  thjB  beauty  of  the  crystul. 

Process  of  Caniy. 

<iamy  likewise  has  remitted  to  us  a  memoir  containing 
divers  methods  of  decomposing  muriate  of  soda. 

This  method  consists  ^*  in  slacking  quick-lime  in  water, 
and  afterwards  adding  to  it  a  saturated  solution  of  sea- 
salt ;  it  is  made ,  into  a  paste  which  is  exposed  in  a  low: 
4ainp  place,  where  the  air  does  not  circulate  too  freely. 
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T[*he  surface  6f  this  thtxture  becomes  covered  ^th  an  rf? 
florescence  of  carbonate  of  soda,  which  is  renewed  re- 
ptjatedly  ;  and  when  at  last  the  lime  is  eshaasted,  it  may 
be  calcined  afresh,  and  tlie  same  operation  successively 
repeated."  » 

We  think  that  this  process  may  be  executed,  but  only 
ifr  situations  equally  productive  of  salt,  of  lime-stone,  and 
fuel  proper  for  performing  the  calcipation.  As  for  the 
r6St,  this  method  is  simple,  and  it  is  with  reason  that  the 
author  stiles  it  natural.  We  think  that  the  oxyds  of  irou 
might  Ije  joined  with  it,  such  as  are  found  in  diff^^reot 
states  in  earths  and  stones  ;  thus  the  ordinary  bricks  would 
be  an  excellent  material. 

It  actually  happens  that  in  new  buildings,  in  vaults, 
which  are  built  with  cement,  the  joinings  of  the  stones 
Are  often  cevered  with  thes^^efBorescenses  of  carbonate  of 
goda.  ' 

Proust  observed  several  y^ars  since  an  efflorescence 
on  the  surface  of  the  slates,  with  which  the  cellars  at 
Atigers  are  built.  Lorgna  had  also  observed  the  same 
thing  in  1*732,  as  he  passed  some  subterraneous  fprtifica? 
tions  at  Veronne.  Pelletier  has  related,  that  eighteen 
months  since  he  (Collected  some  from  a  brick  wall,  which 
formed  a  part  of  the  military  hospital  at  Arras.  Desyeujp 
fend  Parmentier  found  an^abundant  efBorescence  on  the 
walls  of  the  vaults  and  low  places  of  the  new  buildings  at 
Dieppe,  Fecamp,  and  Havre. 

In  short,  the  observation  of  a  similar  fact,,  and. which 
confirms  what  we  have  already  said,  has  given  rise  to  a 
memoir  which  has  been  addressed  to  us  by  Mesinrs.  Luca8| 
Long-champ,  and  Cizotz,  and  it  is  from  this  observation 
made  by  chance,  that  they  propose  a  mixture  of  lime^ 
isiand,  and  a  satur.iied  solution,  of  muriate  of  soda,  the 
whole  tj&mpei^ed  to  the  consistence  of  mortar,  wi(b  wbich 
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they  plaster  the  walls  of  vaults^  having  a  proper  circula-r 
tipn  of  air  to  establish  a  manufactory  of  soda. 

To  this  process   Carny  has   added   another   with  the 
pxyd  of  red  lead  ;  it  is  as  follows  : 

*^  Take  50  pounds  of  the  oxyd  of  red  lead  and  40  pounds 
of  sea-salt ;  put  the  whole  into  an  iron  vessel  placed  upon 
a  furnace.  Stir  liie  piixture  as  the  salt  decrepitates; 
when  the  decrepitation  has  ceased,  pour  a  little  water 
upon  it.  Stir  it  alternately  ;  the  matter  will  swell  and 
become  pasty  ;  continue  to  mix  it  and  pour  water  upon 
it,  until  the  oxyd  is  white  in  all  its  parts,  and  the  water 
covers  the  mass  about  the  depth  of  an  inch.  Then  ex- 
tinguish the  fire  ;  pour  the  mixture  into  a  leaden  caul- 
dron, containing  about  100  pounds  of  hot  water,  stir  it 
again ;  then  leave  it  to  ^deposit  for  ten  minutes,  draw 
pfif  the  clear  liquor,  and  evaporate  it  to  a  pellicle  in  a  se« 
,cond  cauldron ;  when  at  from  34  to  36  degrees,  pour  it 
into  a  third  cauldron,  and  leave  it  covered  over  with  a 
ivooUen  cloth  for  the  space  of  three  or  four  days.  Dur- 
ing this  tirpe,  a  great  part  of  the  muriate  of  soda  which 
has  escaped  decomposition,  crystallizes ;  but,  as  it  still 
remains  in  the  liquor,  as  well  as  the  oxid  of  lead  with  the 
free  soda,  evaporate  it  to  dryness,  and  you  will  obtain  a 
caustic  soda  holding  a  little  oxyd  of  lead,  in  solution ;  se- 
parate it,  and  leave  the  liquor  exposed  to  the  air  ;  the  car- 
bonic acid  that  unites  with  it,  precipitates  the  lead  in  a 
white  and  crystalline  form ;  it  is  certain  that  there  is  no 
lead  mimamin^,  when,  by  means  of  an  acid,  no  more 
precipitate  can  be  obtainied. 

"  The  residue  contains  :    1.  Muriate  of  soda  :  2.  muri- 
ate of  lead:  3..^hiteoxyd  and  not  combined:  4.  plojn-r 
bate  of  lead  :  5,  and  Iststly,  carbonate  of  soda,  or  aerated 
^da.     Repeated  washing  carries  off  all  these  salts  with 
.facility /and  nothing  remains  but  white  oxyd  and  niuriate 
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of  lead.  This  is  easiljr  reduced  with  oil^  or  else  it  takes 
a  fine  yellow  colour ;  when  treated  only  by  melting,  it 
makes  the  finest  yellow  of  lead." 

It  is  to  be  observed,  that  this  is  the  same  process  both 
as  to  the  materials  and  the  results,  as  that  of  Chaptal  and 
Berard,  which  we  have  related  above :  it  is  nearly  as 
simple,  yet  diflFerently  /conducted  in  the'  whole  of  the 
operatibn  ;  and  this  detail  illustrates  the  process  and  fa- 
cilitates its  success.  As  for  the  rest,  Carny,  although  an 
enlightened  and  impartial^  man,  has  judged  this  process 
more  severely  than  we  do  ;  for  we  admit  of  circumstances 
that  he  does  not. 

iro  BE  CONCLUDED  IN  OUR  NEXT. 
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(Continued  from  Page  240^) 

VV  ILLIAM  Hance,  of  Tooley-street,  iit  the  parish  of 
St.  Olave,  Southwark,  and  county  of  Surrey,  Hatter; 
for  a  method  of  rendering  w^ater-proof,  beaver  and  other 
bats'     Dated  January  29,  1807. 

Benjamin  Southcombe,  of  Brick-lane,  in  the  parish 
of.  St.  I.uke,  in  the  county  of  Middlesex,  Tin-plate- 
worker;  for  a  method  of  making  flexible  or  malleable 
metallic  plates  into  convex  or  concave  forms  or'  hollow 
sliapes.     Dated  January  29,   1807. 

Richard  Friend,  of  the  Broad- way,   St.  Tlidmas's, 
in  tjje  borough  of  Southwark,    and  county   of  Surrey, 
Gun-carriage-maker ;  for  improvements  in  the  making 
ar>d  working  gun  and  carron^de  carriages. 
Dated  Jaiiuiiry  29,   !807. 

Simon  Orgill,  of  the  k>wn  and  county  of  the  toivn 
of  Nottingham,  Framesmith  ;  for  certain  stops  for  work- 
ing 
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ing  bolt-^vbeela  affixed  to  the  machine  attached  to  the 
common  warp-lace-frame  to  give  motion  to  the  said  ma- 
chine, and  also  a  rotary  spindle,  projections,  and  levers, 
to  be  affixed  to  the  said  frame  itself,  to  give  motion  to 
the  said  frame  for  the  purpose  of  manufacturing  by  a 
more  simple,  certain,  and  expeditiouis  method,  lace  or 
net  work  of  various  figures  and  qualities,  with  silk,  cot* 
ton,  worsted,  or  other  materials,  produced  from  animal, 
vegetable,  or  mineral  substances. 
Dated   February  3,    1807. 

Richard  Lorentz,  of  Great  Portland-street,  in  the 
county  of  Middlesex,  Esq.  for  certain  machines  or  in- 
struments, one  of  which  will  produce  instantaneous  light, 
and  the  other  instantaneous  fire ;  communicated  by  fo« 
reigners  residing  abroad.     Dated  February  5,  1807. 

James  Essex,  of  the  town  of  Northampton,  Wool- 
stapler  and  Grocer ;  for  a  method  of  making  or  manu- 
fiicturing  dyed,  hotted,  or  felted  wool,  into  mats,  rugs, 
carpets,  &c.  of  various  colours,  figures,  patterns,  and 
sizes,  for  carriages,  halls,  parlours,  hearths,  and  sundry 
other  purposes.     Dated  February  5,  1807. 

James  Spershott,  of  Shelton,  in  the  county  of*Staf- 
ford.  Clay-merchant ;  for  an  improvement  in  the  manu- 
facture  of  earthenware.     Dated  February  7,  1807. 

John  Day,  of  Camber  well-green,  in  the  parish  of  St. 
31ary  Lambeth,  Stone-mason  ;  for  an  engine  for  the 
purpose  of  loading  and  unloading  vessels,  and  also  for 
raisitig  large  anchors  and  other  immense  weights  to  any 
height  required.     Dated  February  12,  1807. 

Charles  P^arl  Stanhope,  for  improvements  respect- 
ing the  form,  construction,  and  manner  of  building  and 
fitting  out  ships  and  vessels  for  the  purpose  of  navigation, 
arid  especially  far  counteracting  or  diminishing  the  dan- 
ger of  that  most  mischievous  invention  for  destroying 

ships 
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ships  and  vessels,  kntjwii  by  the  name  or  appellation  bf^ 
submarine  bombs^  carcasses,  or  explosions  *; 
Dated  February  I65  1807. 

James  Wint4:R|  of  Stoke!  under  'Hamdon,  in  the 
county  of  Somerset,  Glbve-matiufacturer  ;  for  a  machine 
for  sewing  and  pointing  leather  gloves  with  neatness  and 
strength,  much  superior  to  that  ivhich  is  effected  by  ma- 
nual labour.     Dated  fdbrujiry  20,  1807; 

Andrew  Kauffmai;?,  of  the  parish  of  St.  Lednafd 
Shoreditch,  in  the  county  of  Middlesex  j  Musical-instra*^ 
tnent-njaker  ;  for  improvements  m  the  construction  of  the 
flageolette  or  English  flute.     Dated  February  20j  1807; 

Archibald  Thomson,  of  the  parish  of  St.  John,  in 
the  city  of  Westminster,  and  county  of  MiddleseJt,  engi* 
neer;  for  improvements  (by  the  application  of  knowii 
principles)  upon  certain  parts  of  mUl-spinnmg  for  spin- 
ning of  wool  or  cotton.     Dated  February  20,  1867. 

Isaac  Sanfoud,  of  the  city  of  Gloucester,  Civil  En-» 
gineer,  and  Stephen  Price,  of  Stroud,  in  the  county 
of  Gloucester,  Civil  Engineer  ;  for  an  inlprovement  of 
method  to  raise  a  nap  or  pile  on  woollen,  cotton,  and  all 
other  cloth  which  may  require  a  nap  or  pile,  as  a  substi- 
tute for  teasels  or  cards.     Dated  Februarv  20.  1807. 

FuETJERrc  Albert  WinsoR,  of  Pall  Mall,  in  the 
county  of  Middlesex,  Gentleman  ;  for  an  improved 
oven,  stove,  furnace,  or  apparatus  for  the  extracting 
of  inflammable  air  or  gas  and  oil-tar,  acetbus  and  am- 
monial  Hquorsj  from  different  kinds  of  fuel,  for  reducing 
such  fuel  into  coke  and  charcoal,  and  for  completely  pu- 
rifying such  inflammable  air  or  gas  of  its  odour  during  a 
state  of  combustion.     Dated  February  20,  1507. 

*  Described  in  the  fifte^mh  volume  of  the  first  series  of  this  work* 
I»gea85^     . 
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SpiiijkAiim  qfihe  Patent  granted  t0  Re«mY  Fou&BniKitft, 
^  Slmrhoime4anei  m  the  City  qf  Lofidmj  Statimer  und 
fdfer^maker;  far  a  Jdethod  of  making  a  Machine  far 
numi^acturmg  Paper  of  an  ind^^mte  Lengthy  laid  and 
)^»Wfywkk  separated  Jfatddi. 

Dated  July  24,  IS06. 

X  O  all  to  nrfaom  these  presents  sball  come^ '  &e. 
Now  KKow  YE,  that  itt  compliance  with  the  said  provisoy 
I  the  said  Henry  fourdrinier  do  hereby  declare  that  tny  * 
said  invention,  am)  the  manirer  In  which  the  same  ia  to 
ht  carried  iAto  eflfect  and  practice,  are  described  in  man* 
ner  following  ;  that  is  to  say  :  My  said  machine,^  and  ibd 
^rts  thereof,  or  therewith  to  be  used,  do  consist  df  thist 
following  particulars,  tiailiely : 

Krst.  The  moulds ;  which  are  similar  to  those  com- 
Ittdnly  used,  excepting  that  the  same  are  so  constructed 

^  *  .%  the  list  .of  pat«i>ts,  itisertcd  in  vol.  IX,  p.  840,  thii  aad  (he 
ibllowing  invention  ap^^eara.^o  have  b^ea  ^con^iiiu|H^ted  to  t||e;]P|r 
tentee  by  a  foreigner  residing  abroad. 
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as  that  by  the  thinness  of  the  framing,  or  extreme  part^ 
on  each  of  two  opposite  sides,  anj  determinate  number 
of  the  said  moulds  are  capable  of  being  applied  with  the 
fiaid  sidi&s  [Successively  in  contact,  so  as  to  form  one  long 
motttd,  Qpcti  which  paper  can  and  may  be  made,  in 
like  manner  as  if  the  whole  length  or  series  had  consisted 
of  one  single  mould ;  and  likewise,  that  instead  of  the 
deckle  beii^  applied  to  each  mould,  as  is  usually  prac- 
tised, there  n  an  edge  bar,  joined  by  hinges  to  each  of 
those  side^  (rf^  ,t1ie  said  moulds  winch  are  bot  intended  to 
be  so  applied  to  each  other.  And  the  said  bar  is  capable 
of  being  raised  so  as  to  stand  perpendicularly  with  regard 
to  the  surface  of  the  mould  to  which  it  belongs,  and  to 
perform  the  office  of  the  deckle,  by  preveigpg  the  pa* 
per,  stuff,  or  material,  from  flowing  beyoikl  the  side 
edges ;  and  the  md  edge  bar  i^^  hy  weights,  springs,  or 
other  fit  and  sufficient  obrious  means,  made  to  assume 
the  perpendicular  position,  excepting  when  in  the  course 
of  work  It  is  needful  that  it  should  be  depressed  or  turned 
back. 

Secondly.  A  principal  part  of  my  said  engine  is  bjr 
me  called  the  platform,  and  doth  consist  of  a  well*framed 
piece  of  workmanship,  of  n^etal,  or  other  fit  material, 
upon  which  the  moulds  are  to  be  supported  during  the 
time  of  work,  in  such  a  manner  as  that  the  said  moulds 
shall  be  at  liberty  to  slide  along  in  one  direction,  back- 
wards or  forwards,  in  successive  contact  with  each  other, 
as  before  described,  but  shall  not  be  allowed  to  deviate 
in  any  other  direction.  And  for  these  purposes  the 
principal  parts  of  the  said  platform  are  two  straight  or 
right-lined  parallel  ways  or  slides,  or  rails,  by  which  the 
outer  edges  or  slides  of  the  said  moulds  are  supported. 
Or  otherwise,  I  do  make  the  said  ways  to  consist  of  a 
tiumber-  of  friction  rollers  ;  the  upper  surfaces  of  which 

are 


tfmy  Length,  with  scparaicd  Moulds.  32? 

are  all  disposed  in  the  same  plane,  and  their  axes  are  all 
at  right  angles  to  the  line  of  direction ;  and  in  any  ^r 
erery  case  I  do,  either  by  a  raised  part  along  the  outside 
of  the  Sjud  ways»  or  a  flanch  part  at  the  outer  end  of 
each  roller,  or  certain  projecting  parts  beneath  each 
mould,  prevent  any  side  deviation  in  the  course  of  the 
said  moulds  along  the  platform.     And  I  do  support  the 
said  platform  in  such  a  position  as  that  the  said  moulds 
shall  be  and  continue  horizontal,   or  nearly  so,   idiile 
resting  or  moving  thereon.    The  said  platform  is  sup- 
ported at  one  end  or  extremity  thereof  by  chains,  or  in 
any  other  fit  manner  that  shall  allow  the  same  to  be  agi« 
tated  horizontally,  or  in  its  own  plane ;  and  the  other 
end  thereof  is  supported  upon  a  pivot  or  upright  cyliq* 
drical  piece  or  pin,  which  is  inserted  in  a  hole  in  the  plat* 
form,  aiid  is  made  to  describe  a  small  horizontal  circle 
during  the  time  of  work,  and  does  by  that  means  give 
t^  requisite  agitation  to  the  platform,  and  to  the  moulds 
which  may  be  placed  thereon*    The  nature  and  structure 
of  the  said  support  may  be  easily  apprehended,  from  the 
consideration  that  it  operates  like  a  handle  or  crank  piece, 
proceeding  from  an  upright  axis,  and  having  its  arm  ad- 
justable as  to  its  length  ;  and  the  same  may  be  made  in  a 
variety  of  forms,  which  are  so  well  known  to  mechanical 
operators^  that  it  is  altogether  needless  to  describe  the 
same^    Or  otherwise  I  do  produce  the  said  agitation  in  a 
eircle ;  or,  if  need  be,  in  a  back  and  forward,  or  any 
ether  horisontal  directions,  by  eccentric  pieces  or  grooves 
of  that  kind  or  description  which  is  known  by  the  name 
of  snail-work^  or  by  means  of  any  of  the  other  well- 
known  methods  of  producing  the  ^^ect  here  pointed  out 
or  described. 

Thirdly*  I  do  fix,  place,  or  dispose  above  the  said  plat- 
"form,  aad  near  the  end  last  described,  a  vessel,  contain- 
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il>g  the  paper,  stuffy  or  maJterial  in  a  stj^ter  fit  wik  "W^- 
to  be  made  into  sheets  of  pap^r ;,  and  thefsitujktioniof  tht 
$aid  vessel  is  such  as  to  allow  the  moulds  ;tq  be  suoc^. 
lively  introduced  in  their  pkces  upon  the^pl^orm  ben 
hind  each  other..  On  one  $ide  of  the  said  vesf^ib^r^  i% 
4.  trongb,  which;  receives  the.  p^p^  i^c^  then^^^oni: 
thfough  holeSf  eqph  provided  with  one  or  inpre  risgist^^ki^ 
or  shuts  of  any  form  or  kind»  adaj^tod^to  a^mit.  or  refjo*. 
]|ite»  or  limit^,  or  stop,  the  supply  of  the  said  stuffy, 
which  ii  kept  agitated  in  the. said  tipi^hhythc^revolu^ 
tion  pf  a  small  polygonal  piece  called  /a  /^f  ,^  Qr  by  any- 
other  fit  means^  while  it  passes  or;  flow^>  to^  the  outer 
edge  of  the  said  trough  over  whjch  the  saad  stuff  flows,, 
and.  £aJIa  in  due  quantity  upon  the  moulds,  biepifath* 

Fourthly;  Upoaand  near  the^  other  ei^t^emity  of  the, 
platform  which  is  .most  remote  from  the  pla^  of  agita-, 
tioD,  I  place  and  support  a  cylinder,  having  its.  axis- par-, 
rallel  to  the.  surface  of  the  mould's,,  and  in  s^  plane  att 
rjght  angles  to  their  course;  but. the  said  ^xis.  is  at  U«> 
b.erty|,by  the  nature  of  its  support,  to  approach  to^  oi; 
rece^i^  from,  the  platform,  through  a  hmitedspaf^e,  and 
also!t9.  tilt  a  little  at  either  end  \  and,  both  which  condi^* 
tiopis,  are.  easily  obtained  by  causing  the  extremities  of 
the:  aald,  axis  tq  p^^  through  long  hpies  in  it$  supporters, 
qr  by  other  well,  known  meaos>  The  said  *  cylinder  is 
siipp9'rt:ed>by,, and.  connected  withj  tbe^platfarm^  so. that 
the,  agitation  d,9e$  not  alt^  the  relative  situations  of  th^ 
cylinder  s^i^d  the  platform  and /the  moulds  which  shall  ok 
may  be  placed  thereon  ;  and.  \S^^  said  cylinder,  hatfa  a.ten* 
dency  dwYawards,  by  virtue  of.  its  oyyi^  weight,  and 
likewise,  of  the.  action  of  weights  or  spf ipgs,  whic^  ip^y 
be  applied  to  the  extremities  of  its  axis.  An  endless  web 
of  felting  is  pas^i^d,  in.the,manner  of  ajack^tpwej,,  round 
the  said  (^lindQr,  aad.aUo  raupd  another,  cylinder  no| 

supported 


'  ifcBKy  Lengthy  with  segartU^  MmddSr  3%s 

supported  by.  the  platform,  but  so  placed  as  that  the 
tension  of  the  s«id  wet^  shaJL  not.  prevent  or  impede  th«, 
requisite  motion  or  adaptation  of  the  said  firstrmentioned 
cylinder,  as  herein  beibr^  described.  A  third  cylinder 
is  applied  in  close  contact. with  the  second,  so  as  to  press 
tii&w^  ai  felt  between  them ;  and  the  said  third  cylin^ 
d&r  GPQum&nfcafes,  by  means  of  another  web  or  felt,  to 
and  with. an  additional  pair  of  pressing  cylinders.  The 
liriative  situations  of  the  cylinders  here  described  will  be 
more  perfectly  apprehended  and  understood  from  the  de* 
scription  hereinafter  given  of  the  manner  of  workings 
9Dd  the  uses  of  tfaa  paxts  of  my  said  machine.  And  I 
(io  declare,  that  the  two  last<described  cylinders  are  not 
essentially  necessary,  though  the  same  are  adviseable  and 
convenient ;  and  also  that  other  cylinders, ,  as  leaders  or 
gnides  for  the  manufactured  paper,  may  be  applied  and 
adapted  to  my  said  machinefy,  in  case  the  same  should 
he  in  any  particular  instances  thought  adviseable  or  ad* 
▼antageous. 

Lastly.  In  order  that  the  method  of  making  and  using 
my  said  machine  may  be  more  clearly  apprehended  and 
understood,  I  do  here  recapitulate  that  the  same  consists 
of,  first,  a  number  of  moulds,  of  the  description  called 
laid  or  woye ;  any  number  of  which  (being  of  the  sam^ 
gize  or  denomination)  are  capable  of  forming  one  long 
mould,  in  which  situation  the  said  moulds  are  hooked  or 
otherwise  faistened  together ;  secondly,  of  a  platform  to 
veceive  the  said  series  of  moulds;  atid,  thirdly,  of 
a  vessel  and-  trough  from  which  the  paper,  stuff,  or 
material ia  caused  to  flew  upon  the  said  moulds;  aod^ 
fourthly,  of  a  set  of  cylinders  which  take  off  and  receive 
the  paper* 

The  action  of,  or  process  to  be  performed  by  and  with 
the  said  machine,  is  as  foUows. 

A  series. 
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A  series  of  moulds  is  duly  placed  and  connected  upoft 
the  platform,  so  as  to  occupy  the  same.  The  machinery 
is  then  thrown  into  gear  with  the  first-mover,  which 
causes  the  first-mentioned  cylinder,  and  also  agitating 
axis,  to  revolve  at  the  same  time  that  the  paper,  stuff, 
or  material  is  permitted  to  flow  from  the  trough  and  fall 
upon  the  moulds.  The  first-mentJoned  cylinder,  which 
is  connected  with  the  platform,  rests  upon  the  moulds,aiid| 
by  means  of  its  felt,  takes  hold  of  that  mould  which  may  be 
inraiediately  beneath  it,  and  causes  the  whole  series  to  ad* 
Tance  by  an  uniform  motion  the  edge  bars  of  each  mould ; 
being  thrown  and  kept  back  by  an  obstacle  or  projecting 
piece  on  each  side  of  the  platform  previous  to  its  arrival 
at  the  cylinder.  (Or  otherwise  the  said  cylinder  may 
take  hold  of  the  moulds  by.means  of  teeth ;  or  the  said 
motion  of  the  moulds  may  be  produced  by  various  welL 
known  means  of  direct  or  indirect  connection  with  the 
first-mover.)  As  the  moulds  advancei  a  workman  who 
standi  near  thie  agitated  end  supplies  and  connects  other 
moulds  in  succession ;  and  so  likewise  the  moulds  are 
disengaged  and  taken  away  in  succession  by  a  workman 
who  stands  at  the  other  end  of  the  platform*  By  the 
continuance  of  this  process  the  moulds  which  have  re* 
ceived  the  paper,  stuff,  or  material,  which  is  duly  distri-> 
bated  upon  their  surfaces,  do  arrive  beneath  the  first  cy« 
Jtnder  of  which  the  felt  web  takes  off  the  paper,  and 
conveys  it^to  the  first  pair  of  pressing  cylinders,  whence 
it  proceeds  to  the  second  pair,  and  afterwards  to  any  fit 
place  of  reception.  And  by  continuing  the  said  process, 
the  said  paper,  whether  laid  or  wove,  may  be  manufac* 
tared  of  an  indefinite  length  with  separate  moulds,  as  ia 
the  said  letters  patent  is  declared  and  set  forth* 

In  witness  whereof,  &c. 

Specificatim 
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Spec^atton  of  the  Patent  granted  to  Henry  FouRDRiNifin, 

•  of  Sherhome-lanej  in  the  Ciiy  of  Lxmim^  Stitwner  and 

Paper-maker;  for  a  Method  of  making  a  Ma€hvne  for 

cutting  Paper  on  a  different  Principle  ftxmt  any  kkfterio 

used.    Dated  Jul;  24/ 1806.  , 


With  a  Plate. 
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O  idl  id  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  s^id  proviso, 
I  the  said  Henry  Fourdrini^r  do  hereby  declare  that  my  * 
said  invention,  and  the  manner  in  which  the  same  is  to 
be  carried  into  effect  and  practice,  are  described  in  man- 
ner foUpwing  ;  that  is  to  say  :    • 

In  the  drawings  hereunto  annexed.  Fig.  l,  (Plate  XV.) 
represents,  by  an  upright  section,  the  frame  and  me- 
chanism of  an  apparatus  for  carrying  and  cutting  with  a 
knife  or  straight  edge. 

Fig.  2  represents  the  same  apparatus,  by  an  upright 
section,  by  a  plane  at  right  angles  to  the  plane  of  the 
section  Fig.  1 . 

Fig.  S  represents  the  whole  of  my  said  machine  by  an 
upright  section. 

Fig.  4  represents  the  said  machine  by  an  horizontal 
section  or  ground  plan  ;  and  throughout  each  of  the  sai4 
drawings  the  tame  letters  of  the  alphabet  do  severally 
denote  the  same  things. 

a  shews  the  aicis  and  handle  by  which  a  small  vertical 
wheel  is  turned  i  The  wheel  a  drives  another  wheel  i, 
which  communicates  with  a  third  wheel  c ;  upon  the 
axis  of  which  is  a  less  wheel  or  pinioij,  which  drives  the 
horizontal  wheel  of  a  screw,  which  carries  down  a  frame, 
having  at  its  lower  part  or  termination  a  knife  or  straight 

*  Scenote^ji.  381. 
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edge,  placed  or  disposed  so  that  the  line  of  the  said  edge 

slitfii  'be  at  nglit  angles  to  the  .run  of  the  sctew.     fn  Figs^ 

"3  and   4  a  iveU^connetted    iitn'isontal   frame  >ia  eshi" 

bited  ;   round  which  ah .  endless .  web  t)r  oUitfa  ^9»^  o 

U  (oade  to  circulate  hy  means  of  the  ivhoyk,  c^nd«r> 

and  leading  rollers,  which. at)e  cl^aTljr  shewn  at  ikm*, 

or  otherwise,  the  said  web  may  be  fastened  to  each  of  the 

end  rollers  or  cylinders  t*,  and  worked  by  winding  and 

uuwinding  t-be  saine,  instead  of  jcoatung  the  »W4l  web. 

epdless  by  joining  its  je$tremitle&.  7he  upper  {»art  /i»  ot 

t^e  said  cloth  or  web  is  supported  by  a  table  or  platform^ 

which  constitutes  the  upper  part  of  the  franae-work ;  iind 

upon  the  said  uppjcir  part  a  nunibjer  of.  i^mUar  -blocks  or 

pieces  are  laid  close  beside,  each  other  (as  rqpifeiiented  Jdy 

the  parallel  lin«s  and  dlvi^ous  aloqg  the  lines  Ivi^m 

Fig.  3) ;  and  upon  the  said  blocks  or  pieces^  the  paper^ 

iisually  consisting  of  a  ^gteat  number  of  long  pieces  or 

sheets,  is  placed  or  laid,    pp  repretseut^  a  fi;an\e  or  ear^ 

riage  for  receiving  and  supporting  a  roller  .CQUtaining  a 

Quantity  of  tlie  s^id  papet,  to  be  applied  or  disposed 

upon  the  platform  by  rolling  back  the  carriage^  as  occa« 

sion  uiiay  require. 

The  structure  of  my  said  machine  beinj[;  thus  com<» 
pleted,  I  fmake  vak  of  the  same,  as  follows :  W^ion  a  por- 
tion of  the  paper  hath  passed  to  a. sniPScient  distance  be^ 
yond  tl^e  knife  towards  .the  end^^  Idetpres?  the  said  knife 
by  turning  the  handle  a,  and  cut  off  the  said  portion^ 
which  may  amount  to  a  ream,  more  or  kss^  ^according 
tp  the  char^^e  or  number  of  long  pieces  oi*  she/^ts  put  into 
the  machine.  This  being  .dope,  I  remove  the.s^id  por- 
tion so  cut  off,  and  also  the  blQck  or  blpcks^  or  pieces  of 
wood,  which  lyere  ^yipos^d  .b^aeath  the  said  .portion* 
And  .i,do  also  plac^  other  blocks  beneath  suqh  ad()itional 
portion  of  the  length  of  paper  as  shall  ot  may  have  been 
brought  forward  upon  the »otlier  end  of  the  platform  to- 
wards 
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wards  iy  by  t))e  working  o%  .the  machine  asj^^forasaid^  or^ 
laid  down  by  means  of  the  carriage/? ;  ^''P^'i'?  ^s  state 
of  the  operation  I  again  raise  th«  knife,  and  then  turn  the- 
handle  or  handles,  which  give  motion  to  the  web,  and, 
to  the. paper. thereon,  until  a  like  portion,  or  any.othei:. 
acquired  portion  or  part'  oF  the  said  paper,  .shall  have  ad-^ 
yanced,  as. before,  beyond  tlKJ  said  kpife , stewards  Uie  end 
At,  and  I  then  cut  off  and  remove  the  said.secopd  por-. 
tion..    And  I  do  proceed  in  , the  mantier  aforesaid  until 
the  ^  whole  of  the .  paper  applied  to,    or  disposed  in  oi^ 
ypon  i^y.saic)  machipe,  is  or  shall  be  cut  into  such  poc-s 
tions,  or,  reams,  or  quantities,.. as  the  nature  and  kind  of, 
the  goods,  and  the  demands,  of  the  market,  may  require.^ 
..  And,  lastly,  I  do  declare  that  my  said  machine  may  be 
constructed  with  considerable  variations  as  to  the  formi; 
dimensions    and   structure  of;  tjje  several  parts   of. the 
lame  respectively  ;  but  ,that  si^cb  and  the  said  variations 
are  not  needful  to  be  despribed  to  any.  workman  who 
may  or  shall  be  sufficiently  skilled  in  mechai^ical  con- 
structions to  be  employed  ip  .works  of  this  or  the  like 
nature  *.     In  witiiiiss  whereof,  .$i.c»  . 
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specification  of  the  Patent  granted  to  Josei^h  Bramak^ 
of  Pimlito^  in  the- County  of  Middlesex^  Engineer ;  f of 
a  certain  Machine,  whereby  valuable  hnprovements  in  thi 
Art  of  Printing  will  be  obtained^  •  • 

'Dated  October  15,  1806. 

JL  O  all  to  whom  these  presents  shall  c^m^,  &t'i 
Now  Ki^ow  YE,  that  in  compliance  with  the  said  proviso^ 
and  in  pursuance  of  the  said  recited  letters  patent,  I  the 
Said  Joseph  Bramah  do  hereby  declare  that  my  said  inven-> 

*  The  drawings  are  marked  with  several  letters  to  which  do  re<* 
ferences  are  made. 
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ixtti  consisb  ss  4bllcwg,  and  is  to  be  performed  in  manner  . 
hereunder  delineated  or  described.  But  before  I  proceed 
16  give  9uch  descrk^tion  or  delineation  of  the  apparatus 
and  methods  I  mean  to  use^  I  think  it  ^per  first  to  shew 
vfhat  ideas  the  invention  compreheadiB,  and  what  are  the 
essential  particulars  Qn  which  I  mean  to  rest  the  pecttliiatr 
merits  of  my  tnventioo,  and  which  are  briefly  as  fotlowt; 
that  is  to  say: 

Firsty  I  pro|>ose,  by  the  use  of  one  single  t:oi&poainl 

and  transposable  type,   very  simple  in  its  nature   and 

cronstructibh,    to  ^hable  any  person   but  little  or   nee 

at  all  acquainted  with  the  ordinary  methods  of  print* 

ing  to  take  Correct  copies,  or  print  oBV  My  work  that 

ever  has  appeared  in  any  language,  and  also  Such  as  may 

hereafter  ap|>ear ;  and  this  novel  and  bold  effect  I  naean  to 

produce  or  provide  for  by  a  machine  or  type  which  wiB 

not,  in  performing  to  the  amount  of  all  I  state,  eidtei^ 

require  a  single  letter  to  he  taken  out  or  added.     I  also 

propose  by  the  same  simple  apparatus  to  be  enabled  to, 

print,  either  in  whole  lines  or  at  intervals,  in  arftfantetica! 

figures',  any  number  or  numi>ers  which  are  comprehended 

between  an  unit  and  a  row  of  the  ninth  digit  number 

arranged  in  a.  line,  to  ttiq  an^punt  of  tweitty-six  or  more, 

as  may  be  required.     I  propose  also  tojperform  all  that  I 

bav9  hkjiecto  described  by  the  use  of  engraved  letters  and 

figures,  as  well  as  type  letters  as  already  mentioned,  so 

that  the  work  performed  shall  have  the  precise  appear^ 

ance  of  the  finest  copper-plate  engravings  that  art  can 

px^duoe ;  ^ftd  in  both  the  foregoing  instances  the  cbarac- 

tersiifioessary  in  every  res^pective  language  can  be  iAtriK 

dliic^d  as  well  £^  the  Roman  or  ItaHc. 

j^econdly,  I  mea^n  also,  by  the  help  of  an  apparatus 
precisely  on  the  same  principle  as  that  already  mentioned, 
and  hereunder  to  be  described,  to  print,  either  in  colours 
or  by  impression  only,  alj  kind  of  piece  goods,  paper,  &c. 

or 
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1QC  any  other  arlicle  or  thing,  such  as  leather,  meftals,  oi 
Mjr  Qtber  article  on  which  iropressioi^s  or  ornauaeDts  have 
beeh  usuallj  made.    What  I  mean  by  piece  goods  is  such 
m  lmen»  calico,  mu^Hn,  caoabrick,  silk,  sattin,  woglleni 
cloth,  or  any  other  article  of  manufacture  produced  by 
weayilig>  fellings  or  otherwise.     I  also  mean  to  stain,  or 
lay  on^  or  print,  -ornaments,  lines,  or  figures,  by  this 
process,  on  woods,  metals,  or  any  other  substance  tim^ 
a^d  experience  may  suggest  as  eligible  for  this  purpose. 
I  mean  also  in  some  instances  to  use  my  machine  or  print- 
ing apparatus,  in  the  case  of  printing  goods,  sometime 
with  prints  or  figures  cut  or  raised  on  the  usual  plan,  and 
to  take  the  imptession  by  a  force  periodically  used  ;  and 
sometimes  on  the  rolling  or  circulating  plan,  and  with 
engraved  figures  or  lines,  on  the  copper-plate  principle ; 
and  in  the  latter  instance  I  mean  to  introduce  perpetual 
a^d  self-acting  inking,  or  colour  boxes.and  wipers,  so 
that  the  colour  or  ink  may  be  constantly  introduced,  and 
the  ground  effectually  whiped  clean,   by  the  machine^s 
own  action,  as  the  process  of  pri^^ting  is  carried  ou. 
These  particulars  as  above  described  comprehend  the 
particular  merits  and  effects  which  I  had  in  view  when  I 
commenced  my  study  and  labours  to  obtain  the  valuable 
improvements  stated  ;  and  I  now  come  to  lay  before  the 
publick  as  faithful  and  unreserved  a  delineation  and  de- 
tail of  the  nature  and  construction  of  my  machinery,  and  • 
the  method^  of  using  them,  as  the  infant  state  of  so  im« 
portant  an  undertaking  will  enable  me  to  give,  and  which 
is  a3  follows ;  that  is  to  s^y,  in  accomplishing  the  objects 
stated  in  my  first  proposition,  I  construct  machinery  in 
the  following  way. 

First  I  take  an  axletree,  or  cylindrical  roller,  made  of 
iron,  brass,  or  other  metal,  or  wood ;  and,  whatever  may 
be  its  required  length,  according  to  the  scale  of  printing, 

Uu  2  or 
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6x  its  diameter,  it  muist  be  turned  perfectly  true,  smootl?, 
and  parallel  from  end  to  end,  with  pivots,  or  other'  pre- 
parations for' mounting  it  on  a  stationed  frame  of  wood, 
or  other  materials.     This  done,    I  then  take  twenty-six 
wheels  or  rings,  of  metal,  wobd,  or  other  materials  suit- 
able to  the  intended  work ;   and  which  wheels  or  rings 
must  be  turned,  or  otherwise  fitted  on  their  sides,  so  as 
to  closely  fit  side  by  side,  as  true  and  close  as  possible ; 
^o  that  when  a  hole  is  turned  in  the  centre  of  each  tp 
exactly  fit  the  axis  or  cylindrical  roller  above  described, 
the  whole  twenty-six  wheels  must  be  put  thereon,   aud 
confined  by  a  flaunch  at  each  end,  so  as  then  to  represent 
^  large  roller  composed  of  rings  or  wheels ;   and  which 
rings  or  wheels  may  (u^ien  the  apparatus  is  to  be  used  for 
plate  printing)  be  turned  on  the  periphery  or  external 
surface  perfectly  cylindrical,  Smooth,  and  true,  from' one 
end  to  the  other,  as  directed  for  the  axis.     The  whole 
will  then  appear  oqe  solid  roller  or  cylinder,    without 
distinguishing  the  wheels  or  rings  of  which  the  roller  is 
composed.     The  diameter  of  this  compound  roller  must 
be  such  as  will  receive  the  size  (with  proper  intervals 
between)  of  all  the  six-andtwenty  letters  of  an  alphabet, 
and  also  the  nine  arithmetical  numbers  and  a  cypher^,  with 
proper  intervals  also  as  above.     These  letters  and  figures 
jnust  in  the  present  instance  be  engraved  in  succession, 
and  at  equal  distances  from  each  other,  around  the  peri- 
phery of  each  wheel,  each  letter  and  figure  standing  so  as 
to  read  the  reverse  way  across  the  wheels,  and  the  longi- 
tudinal way  on  the  surface  of  the  roller,  or  from  end  to 
end.     This  done,  all  the  wheels  must  be  again  mounted 
on  the  aixis  or  inner  cylinder  as  before,  and  each  wheel 
left  so  as  it  will  easily  move  or  turn  in  any  direction 
thereon,  but  with  as  little  shake  as  possible.     The  cylin- 
(}pr  TAWfit  then  be  naounted  on  a  proper  frame,  and  its 

fix  is 
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axis  or  inner  cylinder  stationed  at  each  end,  so  as  it  will 
not  turn,  but  so  as' readily  to  admit  all  the  wheels  to  tur*n 
in  either  direction,  as  before  mentioned.  When  this  is 
acconSpli&hed  the  apparatus  is  complete,  and  ready  to  be 
used.  But  before  I  proceed  I  must  observe,  that,  when 
letter-press  printing  is  the  object,  these  wheels  must  have 
as  it  were  points  or  spokes,  or  parts  projecting,  at  proper 
intervals,  truly' divided  round  each  wheel;  on  which 
spokes  or  prominent  parts  the  intendied  letters  and  figures 

as  aforesaid  must  be  cut,  so  as  to  represent  those  letters 

• 

or  figures  exactly  which  ^re  used  in  a  common  printing 
typd.     These,  and  likewise  all  the  stops  or  marks  used  in 
printing,   may  be  introduced  when  necessary.     In  this 
instance  the  wheels  need  only  be  made  of  a  proper  dia- 
meter to  admit  any  of  these  stops  or  marks,  in  addition  to 
the  letters  and  figures  which  the  nature  of  tlie  work  may 
require.     Whe«  the  whole  is  thus  completed  the  appara- 
tus is  ready  to  go  to  work,  and  the  most  ordinary  capa- 
city will  easily  discover,  that  by  turriing  these  wheels  on 
the  general  axis  till  the  respective  letters  or  figures  (which 
are  demanded  to  compose  as  many  words,  or  monosyllables, 
in  one  line  as  the  twenty-six  will  reach)  are  brought  into 
unison  in  a  straight  line  from  one  end  of  the  roller  to  the 
other,  that  the  machit^e  will  be  then  ready  to  receive  the 
ink ;   which  being  put  on  in  the  common  way  or  other- 
wise, and  an  impression  taken  by  a  squeeze,  that  then  so 
much  of  the  intended  work  is  executed,   and  a  line  is 
completely  printed  ;    and  -after  which  the  wheels  may 
agairi  be  turned,  so  as  to  produce  another  line  ;  and  thus 
this  simple   process  may  be  carried  on  through  all  the 
changes  that  can  be  made  with  the  number  of  wheels 
stated  ;   and,  by  the  addition  of  more  wheels  on  the  same 
axis,  extended  in  its  length,  it  may  be  continued  ad  infi^ 

niium. 

Secondly, 
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Secondly,  in  printing  piece  goods  and  ojther  ^rticiei^ 
us  stated  in  my  second  proposition,  I  mean  to  compose 
the  apparatus  or  printing  machinery  just  m  the  way 
described,  only  that  I  shall  generally  (idopt  the  epgra^ved 
plan  for  tlxis  purpose^  and  not  the  plan  with  raised  figiires 
used  by  the  calico  printers  and. paper  slaioersy  except  in 
some  instaricesy  where  I  shall  then  have  sprjgSi.  flowersy 
and  other  ornaments,  cut  on  the  points  of  spokes  or  pro- 
minent partSy  with  intervals  between,,  as  already  described 
for  the  accomplishment  of  the  objects  of  the  first  section^ 
and  where  it  will  be  obvious  that  I  can  vary  patterns  end- 
lessly, and  print  them  by  the  same  maicbine,  and  so  that 
]}o  two  pieces  shall  ever  be  alike  in  pattern^  notwithstand- 
ing the  machine  may  be  kept  at  work  night  and  day  for 
numberless  ages^  and  without  stopping  a  single  instant. 
However  prodigious  this  fissertion  may  appear  to  some, 
yet  a  very  little  consideration  will  evioce  the  truth  of  it; 
because  it  must  be  recollected  that  i  shall  have,  in  this 
application  of  the  principle  not  only  in  my  power  those 
cbanges  which  will  result  from  turning^each  wheel  upon 
the  axis  of  the  printing  rojler,  as  in  tbe  instance  of  letter, 
and  figure  printing,  which  will  always  produce  a  variety 
equal  to  the  aritbn>etical  coipbination  of  as  m^ny  progres- 
sional  numbers  as  equal  tbe  number  of  different  figures 
comprehended  on  each  wheel ;  but  I  can  also  produce 
new  patterns  in  tbe  same  proportion^  by  transposing,  or 
diiffeFently  arranging  each  wheel  in  its  relative  station  on 
tbe  axis  of  tbe  printing  roller.    I  mean  by  shifting  and 
changing  these  wheels  on  llie  axis>  the  same  as  a  number 
of  penny   pieces  may   be  piled  with  relative  vs^iation 
according  to  their  number^  may  be  correctly  ascertained 
by  arithmetical  calculation,  and  tiierefore  will  admit  of  po 
dispute.    In  composing  these  rollers  for  printing,  as  men- 
tioned in  section  second,  the  principle  is  just  tbe  same 
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als  for  ^Qnt  purposes  of  section  first,  with  the  difference 
only  of  having  the  means  by  a  screw-nut,  or  otherwise,  of 
festening  tlie  rings  or  wheels  upon  the  axis  permanf  ntly, 
after  they  are  changed  or  reset  for  a  new  pattern  ;  and, 
that  die  roller  for  this  purpose  wilt  have  to  turh  upon  its 
own  axis,  like  a  roller  in  a  cooinAon  calender,  and  no€ 
^  wheels  turn  upon  the  stationed  axis,  as  described  in 
letter  and  figure  printing.  When  a  roller  for  this  pur-* 
pose  is  completed,  it  must  be  mounted  upon  a  irame  in* 
contact  with  another  roller,  like  a  common  calender ;  so 
that  the  piece  or  article  to  be  printed  may  be  passed  be- 
tween  just  as  in  a  calender,  the  two  rollers  havmg  a  ne- 
eessary  pressure  on  each  other  to  cause  a  good  impression^ 
the  same  as  is  performed  by  the  rolling  press  used  by 
those  who  print  from,  copper-plates^ 

This  apparatus  being  thus  far  completed,  next  comes 
my  method  of  perpetual  inking  or  putting  on  the  colours, 
and  which  is  as  follows  :  i.  e.  when  the  printing  roller  is 
thus  hung,  and  ready  ta  be  used,  I  take  a  wooden  or 
tnetalbox,  or  trough  of  suitable  dimensions,  which  I  call 
an  ink  or  colour  Ih>x«  This  bos  is  made  without  a  bot- 
tom, and  consists  of  a  rim:  only  as  capacious  in  it^  largest 
dimensions  as  will  reach  from  one  end  of  the  printing 
jToller  to  the  other,  ,  The  under  part  of  this  box  or  rim  of 
a  iiox  is  first  cut  exactly  to  form  a  segment  to  the  printing 
roHer's  surface,  and  is  then  titted  by  grinding  or  other- 
wise so  nicely  to  the  roller's  periphery  as  to  be  water^ 
ofl^  or  coJour  tight;  and  is  also  pressed  by  some  elastjc 
or  gravitating  means  so  muoh  as  to  always  keep  it  close 
when  the  printing  roller  is  turned  about,  and  while  the 
hox  is  stationarily  held  from  turning  with  it  by  propeir 
attachment  to  the  frame;  On  the  leaving  side  of  this 
inking  or  colour  box  is  'fixed  what  I  term  a  wiper,  made 
of  wood  covered  whb  leather,  or  other  materials  proper 

for 
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for  the  purpose,  and  which  is  kept  by  proper  means  very 
severely  pressed  against  the  surface  of  the  printing  roller. 
from  end  to  end,  in  order  that  if  anV  ink  or  colour  should 
escape  the  box  and  remaiii  upon  the  roller's  surface  as  it 
turns  when  the  piece  is  in,  this  wiper,  ipay,  take  it  off, 
and  thereby  prevent  gxjoda  from  being  smeared  with  the, 
ink  or  colour.  When;  the,  piece  goods  or  .object  to  be 
printed  is  to  be  all  of,  the  sanie  colour,  theinfeiog  box 
may  be  all  its  le;}gfch  in  one  cavity,  but  when  stripes  of 
vari^ous  coloui;s  are  intended,  a  correspqading  number  of 
partitions  must  be  introduced  at  stationed  distances  agree- 
able to.  the  pattern  to  be  printed,  thes^  partitions  being 
always  put  so  as .  to  fall  .with  their  thiclfpess  (which  must 
be  as  inconsiderable  as  :pbssible)  exactly  equally  divided 
across  the  joints  between  one  wheel  aqd  its  neighbour,  so 
tbat  the  partition  may  not  interfere  with  any  p^art  of  the 
device  engraved  upon  the  periphery  of  the  wh^el.  Thes^ 
partitions  must  also,  like  the  main  rim  of.thc  inking  box, 
form  segments  to  the  printing  roller,  and  be,  made  fluid 
tiorbt  in  the  way  above  described  for  the  latter.  When 
this  machine  is  thus  equipped,  and  the  piece  adjusted  for 
the  operation,  the  inking  box  may  then  be  charged  with 
colour  as  the  pattern  may.  require,  and  then  the  peri- 
phery of  the  printing  roller  forming  as  it  were  the  bot- 
tom of  the  box,  as  the  roller  is  turned  about,  the  en- 
graved figures  or  lines,  or  whatever  else  may  be  engraved 
thereon,  will  naturally  and  unavoidably  be  filled  with 
ink  or  colour  as  the  roller  turns,  and  the  box  being  oa 
the  most  elevated  part  of  the  roller  and  the  piece  to  rcr 
ceive  the  impression  op  the  under  side,  it  will  of  .course 
carry  the  ink  or  colour  down  on  the  leaving  side,  and 
come  up  empty  on  the  driving  side,  till  it  again  passes 
its  surfiace  with  the  pattern  uqder  the  inking  box,  which 
will  as  constantly. and  without  a  possibility,  of  failing  both 

ink 
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ink  or  colour  the  mould  or  plate  with  certainty,  and  a 
degree  of  equality  that  never  can  be  obtained  by  hand^i 
and 'at  the  same  time  with  great  expedition  and  accuracy 
of  effect.  I  have  now  to  mention  that  when  I  prinii 
pieces  with  patterns  requiring  different  colours,  other^ 
wise  than  in  stripes,  such  as  flowers  and  other  figures,  I 
have  a  plurality  of  these  printing  i^ollers  under  which  the 
piece  successively  passes  ;  and  on  which  rollers,  each  has 
that  part  engraved  which  is  to  convey  the  colours  respec-, 
tively  to  the  piece,  just  the  same  as  is  at  present  done  by 
shifting  moulds  in  the  cqmmon  way. 

Having  now  given  as  clear  a  description  of  this  inven-* 
tion  as  I  am  able  in  this  stage  of  such  an  undertaking  ;  I 
declare  it  to  be  sufficient  to  demonstrate  the  principle  to 
any  scientific  mind,  to  as  great  an  extent  as  can  be 
reached  by  contemplation  ;  but,  doubtless,  time  and 
practice  will  (and  perhaps  before  a  second  apparatus  is 
completed)  suggest  improvement  upon  improvement, 
^nd  not  even  here  but  to  the  end  of  time  ;  but  I  hfireby 
pledge  nnyself  to  bring  forward  for  the  benefit  of  the  pub-s 
Jic,  during  the  period  of  this  patent,  every  improvement 
my  abilities  (with  all  the  aid  derivable  from  new  light) 
Oiin  suggest  and  introduce.  I  have  now  nothing  more  toi 
add,  but  tQ  observe,  that  I  can  perform  or  produce  all 
tlje  effects  stated  in  the  above  specification  by  means  pf 
fl^t  types,  moulds,  or  prints,  made  in  this  compound 
way,  and  I  may,  doubtless,  in  somij  instances  apply  thei^; 
but  as  I  prefer  the  rotary  principle,  and  intend  to  con* 
fine  ipyself  chiefly  to  the  use  of  this  plan,  and  from  tl.'o 
Jittle  necessity  I  see  of  minutely  describing  a  thing  50  ex, 
tremely  obvious,  and  to  shew  also  that  this  idea  or  mode 
of  applying  the  principle  forms  a  part  of  the  invention 
which  I  claiih,  I  shall  jiist  observe,  that  when  I  construct 
fhis  apparatus  on  the  flat  principle,  the  type,  mould,  or 
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print,  wiU  be  composed  of  an  equal  number  of  sliders* 
placed  by  the  side  of  each  other  with  close  joints,  just 
similar  to  what  would  be  produced  by  sliceing  off  the 
periphery  of  those  wheels  I  have  already  described,  and 
stretching  them  out  like  thin  slips  or  ribbands,  which  slips 
being  placed  side  by  side  as  above  mentioned  on  a  flat 
or  level  plain,  with  all  the  letters,  figures,  ornameats^ 
&c.  uppermost,  so  as  to  form  a  type,  mould,  or  priot^ 
as  aforesaid,  it  is  evident  that  by  sliding' each  of  these  in 
either  direction,  so  as  to  bring  the  required  letter^ 
figures,  or  other  marks  necessary  to  produce  tbe  efiect 
into  unison  or  in  st  straight  line,  as  before  directed  with 
the  wheels,  the  same  eifeqt  may  be  produced,  ^nd  print*  • 
iqg  may  be  carried  on  by  this  machine  to  the  like  extent; 
and  perhaps  practice  may  evince  eventually  that  this  me* 
thod  of  applying  the  principle,**  may  in  many  instances 
be  preferable  to  the  former.  I  here  allude  to  every  spe* 
cies  of  printing  comprehended  in  my  description  for  the 
rotary  application  ;  and  I  also  claim  the  exclusive  use  of 
the  flat  apparatus,  as  far  as  it  may  be  poi^sibly  applied. 
In  witness  whereof,  &c. 

ifyecification  of  the  Patent  granted  to  James  Winter,  of 
Stoke -under- Hamdony  in  the  County  of  Somerset  ^  Glove" 
mamfacturer ;  for  a  Machine  for  sewing  and  pointifig 
Leather  Gloves  "dith  Neatness  and  Strength^  much  siipe^ ' 
rior  to  xvhat  is  effected  hy  Manual  Labour. 

With  a  Plate. 

Dated  February  20,  1807. 

JL  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  Y£,  that  in  compliance  with  the  said  proviso, 
I  the  said  James  Winter  do  hereby  declare  that  my 

said 
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said  invention  is  described  as  follows;  that  is  to  say: 
The  drawing,  Fig.  5,  (Plate  XV.)  represents  a  pedes- 
tal, on  which  the  instrument  called  the  jaws,  Fig.  6,  are. 
fixed.  These  jaws,  which  are  made  either  of  wood  or 
metal,  are  intendjsd  to  hold  the  gloves  for  sewing,  and 
indexes  for  the  dire6tion  of  the  needles,  suited  to  the 
different  kinds  of  work  required. 

Fig.  7  is  a  perspective  view  of  an  index ;  and  Fig.  8, 
9,  10,  11,  are  plans  of  the  tops  or  faces  of  difierent  in- 
dexes, as  they  appear  when  closed.  These  indexes  are 
made  with  grooves  on  their  tops  or  faces,  to  give  pro- 
per direction  to  the  needles,  and  contain  from  eighteen 
to  thirty  grooves  ip  an  inch,  in  an  oblique  or  strait  direc- 
tion, as  the  work  may  require.  They  are  from  one- 
eighth  to  three-eighths  of  an  inch  in  breadth,  and  from 
one  to  four  inches  long,  more  or  less,  according  to  the 
nature  of  the  wdrk,  and  the  expertness  of  the  person 
employed.  They  are  varied  in  shape,  either  straight  or 
circular,  cori^esponding  to  the  part  .of  the  glove  to  be 
sewn  therein^  and  may  be  made  of  ivory,  bone,  or  brass, 
or  any  fijk  iQaterial.  The  grooves  in  the  index  must  be  of 
the  depth  required  for  tlie  stitch,  the  leather  being  placed 
even  with  the  face  or  top  of  the  index,  for  its  proper 
situation  for  sewing. 

Fig.  12  is  a  perspective  view  of  the  apparatus  when 
jeady  for  use*  A,  the  index  fixed  in  the  jaws  B,  C, 
a  joint  by  which  the  jaws  are  opened  at  pleasure,  to  re*- 
ceive  the  material  intended  to  be  sewn  or  ornamented. 
The  opening  is  effected  by  placing  the  foot  on  the  trea- 
dle D,'  which  communicates  by  a  wire  or  cord  to  the  pin 
F,  fixed  on  ^be  jaws.  G  is  a  spring  which  closes  the 
jaws  when  the  pressure  of  the  foot  is  taken  off,  and  by 
which  the  leather  is  firmly  held  to  receive  the  needles  as 
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riiey  pass  through  the  grooves  on  the  face  of  the  indej^. 
H,  the  joint  of  the  jaws,  fitted  into  the  pedestal  repre^ 
rented  in  Fig.  5,  and  fastened  by  a  pin  or  pins.  The 
pillar  T,  about  three  inches  diamet^r^  is  inserted  iti  the 
blocik  K,  and  turns  there  on  a  pivot,  fof  the  convenience 
6(  persons  working  either  side  of  the  index.  L,  a  sereW 
(see  Fig.  7)  which  confines  one  side  of  the  index,  and  by 
which  it  may  be  regulated  by  moving  it  to  the  right  or 
the  left,  that  the  grooves  may  be  kept  al\^ays  opposite 
each  oth'(6r.  The  height  of  the  machine  should  be  adapted 
to  the  convenience  of  the  person  who  is  to  use  it ;  generally 
about  two  feet  four  inches  to  two  feet  six  inches,  but 
it  may  be  varied  in  height  by  raising  or  lowering  the 
jaws  Fig.  6,  in  the  pillar  Fig.  5,  by  means  of  the  pin  ot 
|)ins. 

The  chief  novelty,  which  I  claim  in  this  invention  is 
the  application  of  the  index  for.the  sewing  and  ornament- 
ing of  gloves,  and  the  easy  and  convenient  method  of 
holding  them  by  means  of  the  jaws.  It  will  therefore  be 
seen,  that  other  instruments,  similar  to  the  jaws,  may  be 
lised  in  theit  stead,  and  the  jaws,  or  such  other  instru- 
jnents,  may  be  fixed  in  a  variety  of  ways  instead  ttf  the 
pedestal ;  but  I  have  described  this  apparatus  as  one  of 
the  most  convenient  that  occurs  to  mev 

Figs.  8  and  9  are  plans  of  )Bin  index,  grooved,  to  re- 
ceive the  needles,  by  which  the  different  kinds  of  sew- 
ing  and  ornamental-work  Aiay  be  performed  with  one, 
two,  three,  or  four  needles ;  but  the  general  practice  of 
sewing  is  with  two  needles,  and  the  ornamental  work 
with  one  to  four. 

Fig.  8  is  an  index  marked  and  grooved  for  sewing  with 
two  needles;  the  groove  of  the  leading  needle  (that  is 
^very  other  or  second  groove)  might  be  marked  with  a 

black 
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black  dot,  or  otherwise,  as  a  guide  to  learners  v  the  se-* 
tend  or  intermediate  needle  vfill  be  directed  by  the  stitch 
t)f  the  first,  and  fill  up  the  space  left.  The  silk  should 
be  twice  the  length  generally  used,  and  threaded  at  each 
end ;  the  sewing  should  commence  in  the  middle  of  the 
silk,  and  when  concluded  the  two  euds  should  be  tied 
together  in  the  inside. 

Figs.  9  and  10  are  generally  used  for  ornamental 
work. 

Fig.  9  is  generally  ysed  for  fancy  work,  where  t,wo  or 
four  needles  may  be  needfuL 

Xomake  a  silk  cord,  every  fourth  stitch  must  be  taken 
by  the  first  needle,  when  the  second,  third,  and  fourth 
follow,  and  fill  up  the  space  left  by  the  first ;  and  this 
may  be  varied  by  passing  the  needle  or  needles  through 
every  groove,  or  every  second,  third,  or  fourth  alter- 
nately, by  which  a  very  great  variety  of  patterns  may  be 
obtained  at  pleasure^ 

Fig.  10,  for  one  or  single,  and  two  or  double  seaming, 
where  the  grooves  are  omitted,  that  the  silk  may  cover 
the  leatlier,  and  only  serve  to  regulate  the  depth  and 
straight  direction  of  the  seam.  For  two,  or  double  seam- 
ing, one  of  the  indexes  has  a  small  groove  in  the  inside 
to  receive  the  first  seam,  while  the  work  of  the  second  is 
.performing. 

Fig.  11  is  generally  used  in  setting  in  thumbs.  Asa 
guide  to  learners  it  is  best  to  make  the  grooves  of  Fig.  9 
in  pairs,  as  in  the  drawing.  It  may  be  proper  to  observe 
that  no  removal  of  the  leather  is  to  take  place  in  the  in- 
dex before  every  needle  is  brought  up  to  its  proper  place 
behind  the  leadipg  one  ;  and  the  most  expeditious  me- 
thod of  sewing  the  thumb  and  the  finger-tops,  is  in  the 
hand,  in  the  usual  way*    A  very  little  practice  will  make 

the 
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the  vorkwoomn  familiar  in  taking  ooboth  needles  with 
9tr7engt(i  (tad  neatness. 
In  witness  whereof,  &c. 


Observations  by  the  Patentee." 

Tiiere  cannot  be  a  greater  recommendation  to  a  lea-' 
tlier  glove  than  the  strength  of  the  sewing,  and  nothing 
is  so  well  adapted  for  that  purpose  as<  the  machine  above 
described. 

What  has  always  been  called  doable  sewing,  has  only 
been  an  increased  number  of  stitches ;  but  the  sewing 
performed  by  the  aid  of  my  machine  is  doubje  in  the 
strictest  seuse  of  the  word,  as  the  glove  is  sewn  over 
twice,  the  second  sewing  having  no  connection  whatever 
with  the  first ;  and  its  strength  and  beauty  are  regulated 
by  the  machine :  besides  the  great  .support  one  sewing 
gives  the  other,  should  either  of  the  silks  be  worn  off,  or 
torn  by  accident,  the  glove  is  still  compleat,  as  a  sewing 
much  stronger  than  what  is  usually  given  to  gloves  re- 
mains. No  fastenings  on  or  off  are  made,  (which  has 
always  been  a  defect  'in  gloves,)  as  the  sewilig  com« 
mences  in  the  middle  of  the  silky  and  when  concluded 
the  two  silks  are  tied  together.  To  this  v&cj  great  adr 
vantage  attending  the  strength  and  neatness  of  the  glove, 
the  pointing  adds  not  a  little,  as  its  beautiful  exactness  is 
equal  to  copper-plate,  the  register-point  forms  a  com^ 
pleat  «ilk  cord,  and  has  a  nice  effect :  in  fact,  nothing  is 
left  to  the  blunders  of  ba4  work-people,  but  every  thing 
•feduced  to  a  system. 


Spec^cation 
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Jtpec^atian  of  the  Patent  granted  to  Johkt  VtETCMifR, 
gf  CeciUstreetj  Strand,  in  the  County  cf  MUdHe^x^^ 
Esquire ;  for  a  Composition,  for  Agriadtural  Purpo$es^ 
which  is  not  oaiy  tf  the  greatest  Value  as  a  Manure,  but 
is  also  extremely  efficacious  in  the  Destruction  <f  the  Fhf 
in  Turnips,  Snails,  Stugs^  Ants,  and  the  Majority  of 
those  other  Insects  which  are  detrimental  to  FegetaUes^ 
which  Composition  he  usually  denominates  ^^  Prepared 
Gy psQin. "     Dated  October  21  >  1  a06 . 

rp 

X  O  all  to  whom  these  presents  sh&H  come,  &e* 

Now  KNOW' YE,  that  in  compliance  with  the  said  provi$a,^ 
I  the  said  John  Fletcher  do  hereby  declare  that  my  said 
tnjireffi#icfB  isr  desdribe^l,  and  the  ^id  composition  is  mantt- 
factured,  composed,  and  produced  in  manner  following; 
that  is  to  say  :  Take  any  quantity  of  gypaum,  selentte, 
or  natural  sulphate  of  lime,  of  which  that  kind  which  is 
usually  denominated  ^/^<?M5  gypsum  is  the  best.  Take 
also  any  quantity  of  those  oyster-shells  which  are' found 
betwen  high  and  low  water  marks  on  every  part  of  the 
sea-sbore  in  the  vicinity  of  oyfiter-b^s,  and  which  have, 
by  the  long- continued  action  of  the  water  and  attrition 
against  the  sand,  become  deprived  of  their  dark-coloufed 
exterior  crust ;  or,  in  lieu  thereof,,  take  fresh  oyster- 
shells,  and  clear  off  the  dark-coloured  exterior  crust  with 
a  rafep,  or  other  convenient  instrument.  Take  also  any 
quantity  of  common  heavy  spar,  barbselenite,  or  natural 
sulphate  of  barytes,  of  which  the  purest  specimens  are 
the  •best.  Reduce  eftcb  of  the  three  before-mentioned 
ingredients  sepatately  to  powder,  by  grinding,  pound- 
ing, or  any  other  ordinary  or  convenient  mode  of  pul- 
verization. The  powder  of  the  two  first-mentioned  in- 
gredients should  be  of  such  a  degree  of.  fineness  as 'to 

pass 
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pass  through  a  wire  sieve,  the  meshes  of  ^hich  are  front 
one  twenty-fourth  part  of  an  inch  to  one-twentieth  part 
of  an  inch  square ;  that  is,  of  such  dimensions  that  from 
400  to  576  of  the  meshes  are  contained  in  every  square 
inch  of  the  wire-work  ;  but  it  is  better  that  the  barosele- 
nite  be  powdered  considerably  finer.  The  meshes  of  the 
sieves  generally  used  for  tbi^  last-mentioned  powder  are 
from  one  sixty-fourth  part  of  an  inch  to  one-fiftieth  part 
of  an  inch  square  ;  that  is,  of  such  dimensions  that  from 
2500  to  4096  of  them  are  contained  in  every  square  inch 
of  the  wire-work.  Lastly,  mix  the  three  before-men- 
tioned powders  in  the  following  proportion  ;  that  is  to 
say,  to  loop  bushels  of  the  pulverized  gypsum  add  100 
bushels  of  the  pulverized  oyster-shells  arid  five  hundred 
weight  of  the  pulverized  baroselenite,  and  the  composi- 
tion is  made. 

In  witness  whereof,  &c.  ' 


■'n^ 
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By  Mr.  W.  Walus  Masok,  of  Goodrest  Lodge,  near 

Warwick, 

With  Engravings^ 

Froni  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce.   ; 

X  HE  purport  of  this  conimuqication  is  to  explain  with 
a  degree  of  ^Lccuracy,  the  general,  and  as  far  as  possible- 
the  best  method  to  cultivate  carrots.     I  shall  therefore 
endeavour  to  set  aside  those  prejudices,  which  frequently 
occur  iu  ev^ry  branch  of  agriculture  ;  while  I  give  a  brief 
statement  of  particularsi  which  experience,  assisted  by 

numerous 
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iniflierous  comparisons,  hsis  induced  me  to  consider  as 
b^t  for  adoption  fo)r  rearing  the  plants,  as  well  as  most 
judicious  in  the  application  of  the  vegetables  wbenculti^ 
rated.  In  Suffolk,  the  culture  of  this  highly  valuably, 
root  has  bee^carried  on  for  ages ;  but  of  late  years  it  has- 
vejcy  much'iticreased,  and  famishes  the  best  criterion  of 
its  worth  ;  various  have  been  the  attempts  to  extend  the 
benefit  more  generally  throughout  the  kingdom^  but  with 
little  success ;  imaginary  difficulties  arising  in  the  minds 
of  cultivators,  which  Lhope  to-obviate  by  a  more  minute 
detail,  the  observance  of  which  will  enable  any  practical 
farmer,  on  a  proper  soil,  to  raise  a  crop,  ^vhich  wiH  at 
once  be  productive  of  great  private  advantage  and  public 
utility.  On  most  farms  it  will  be  found,  that  a  consider'*' 
able  proportion  of  the  produce  from  the  beat  land  (th« 
meadow  and  upland  pasture)  is  consumed  by  the  labori^ 
ous  cattle,  and  the  lean  and  rearing  stock  during  the 
winter  months.  The  carrot  system  may  be  carried  on, 
on  inferior  arable  lands,  and  the  produce,  by  judicious 
application,  will  be  found  to  excel  far  beyond  general 
expectation  that  of  the  grazing  land,  which  will  in  eon* 
sequence  be  appropriated  to  great  national  advantage, 
by  furnishing  an  additional  supply  of  animal  food,  of 
wool,  and  the  produce  of  the  dairy. 

A  red  loamy  sand  is  at  all  times  to  be  preferred,  as  free 
from  stones  as  possible ;  but  very  large  crops  may  be 
grown  on  any  land,  which  is  not  of  a  too  tenacious  or 
binding  quality^  with  sufficient  depth  of  soil. 

In  order  to  increase  the  luxuriance  of  the  root,  it  is 
necessary  to  remove  the  soil  to  the  depth  of  14  inches  : 
this  is  easily  accomplished,  by  first  ploughing  the  furrow 
seven  inches  deep  in  the  usual  manner,  then  follow  with 
the  second  plough  in  the  same  furrow,  which,  by  the 
assistance  of  an  additional  horse,  brings  up  the  soil  from 
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the  dfijith  required*  The  fir^t  plough  continues  to  tucok 
*  tbe  fresh  funK>w  to  the  bottom  of  the  double  furrow^  aD4 
being  followed  by  tbe  doable  furrow^  as  id  the  ^ii^t  in* 
stance,  the  soil  becomes  completely  mixed  and  ready  for 
the  reception  of  the  seed. 


The  first  furrow  is  seven  inches  deep,  and  is  removed 
into  the 

second  furrow,  of  U  ir^een  inches  deep ;  this  in  rotation 
becomes  the  first  stratum. 


Tbelands^  or  stitches  cannot  be  too  wide,  from.  18,  to 
25  yards.  .. 

It  h  necessary  to  observe,  the  land  at  all  times  on  which 
this  crop  is  intended  to  be  prod  need ,  should  be  in  a  per** 
fectly  clean  state  ;  a  barley  ,  stubble  wbiofa  succeeded  a 
fallow,  &c.  Yet  few  crops  tarn  out  more  productiFo 
than  those  cultivated  on  clover,  or  lays  of  artificial  gras^ei^; 
ploughing  the  same  as  on  a  barley  stubble*. 

A  nsle  which  in  most  instances  holds  good,  most  xkot 
fere  be  neglected,  that  of  getting  in  the  seed  dtrecdy 
nfcer  the  ploughs ;  a  neglect  of  this  would  be  attended 
with  the  worst  consequences ;  on  stale  land  the  weeds 
.would,  in  a  short  time,  completely  get  the  better  of  tbe 
young  plants,  and  thereby  occasioa  a  great  deficiency  jm 
the  crop.. 

'Tvrm,  pounds  of  seed  is  commonly  sown  per  acr«  ;  bqt 
as  i«s  taine,  comparatively  speaking,,  is  very  trifiiiig  with 
tbe  advantage  of  a  good  plaot',  I  nevior  recommend  lesa 
than  side'  pounds  per  acre.  In  a  dry  season .  there,  is  a 
.great  benefit  in  steeping  tbe  seed  for  tweuty-^fottr  hours  ; 
to  peepare  it  for  the  drill,  os  for  sowing,  it  should  be 
well  rttU>ed  with  the  palm  of  the  haod-  against  tbe  side  of 
a  tuh,  to  destroy  the  small  fibres  aod  prevent  their  adbe- 
iioD,  and  a  proportion  of  fine  sifted  itoarl  and  saw-dost 

mixed 
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ihixed  with  it ;    the  proportion   two-fourths  mar],  one* 
fourth  saw-dust,  to  one-fourth  of  seed.  ' 

Drilling  is  indubitably  the  best  way  to  get  in  tbe  seed^ 
from  six  to  nine  inches  asunder :  the  advantage  is  obvi- 
ous ;  the  carrots  stand  the  winter  much  bette): :  from  the 
tops  of  th^  Vegetables  being 'nearly  buried  in  the  soil,  the 
green  head  is  only  visible  to  tbe  eye,  and  it  is  very  rare 
to  see  the  smallest  part  of  the  red  carrot  above  the  8ur« 
iace.  An  additional  advantage  Jn  this  mode  of  cultiva* 
tion  16,  tbe  great  facility  it  furnishes  in  weeding  and  hoe^^ 
ing,  which,  in  a  district  not  hitherto  acquainted  with 
this  useful  brainch  of  agriculture,  must  render  it  in  a  two- 
^Id  degree  desirable. 

Carrots  iii  the  early  state  are  very  tender  plants,  and 
<very  slow  in  growth;  I  have  frequently  noticed  a  field  ' 
^Hjcarcely  visible  tb  the  eye,  three  weeks  or  a  month  after 
sowing,  which  has  turned  out  a  most  abundant  produce. 
It  is  frequently  six  weeks  before -they  are  fit  to  hoe ;  but 
to  prescribe  any  rule  is  impossible,  since  the  vegetation 
of  every  description  of  ^plants  so  much  depends  on  the 
season.  I  shall  only  observe,  the  most  proper  time  to 
commence  weeding  or  hoeing,  is  soon  after  the  plants 
gain  the  parsley  leaif,  or  about  half-inch  out  of  th^ 
ground.  Every  vegetablfe  intended  to  be  thinned  or  se- 
parated by  the  hoe,  cannot  well  be  done  too^arly,  since 
from  general  observation  it  is  clearly  ascertained,  that 
the  smaller  the  plants,  the  greater  is  the  number  left ; 
and  as  a  second  hoeing  is  absolutely  necessary  (if  it  is 
only  to  promote  vegetation  by  loosening  the  surface),  the 
plants  may  then  be  distributed  as  requisite.  In  hoeing 
of  every  description,  it  is  always  necessary  to  stir  every 
pairt  of  the  soilpossible  ;  in  this  instance  it  must  on  ao 
account  be  neglected. 

Y  y  fi  TJie 
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The  season  fot  sowing,  is  from  the  middle  of  March  to 
the  12th  of  April.  In  dry  weather  it  is  best  to  leave  the 
seed  rolled  down.  The  land  should  always  be  harrowed 
after  drilling  or  sowing  ;  from  the  nature  of  the  plant,  a 
pulverization  of  the  soil  is  requisite.  It  is,  however,  use* 
fess  to  detail  particulars  of  this  s6rt,  which  must  in  so 
material  a  degree  depend  on  the  state  of  the  season,  in 
which  the  judgment  of  the  practical  farmer  cannot  easily 
fail ;  suffice  it  to  say,  the  lighter,  ttfe  finer,  and  the  lest 
binding  the  soil,  the  better  vegetation  ulust  Sourish. 

With  respect  to  the  best  method  of  cleanaing  the  young 
crop,  I  have  only  to  observe,  that  nine  times  in  ten  it 
answers  better  to  weed  by  hand,  than  to  hoe  the  first 

'  time  ;  this  rests  on  a  supposition,  that  the  crop  is  much 
encumbered  by  weeds ;  on  the  contrary,  (which  is  rarely 
the  case)  supposing  it  perfectly  clean,  the  hoe  will  an- 
swer every  purpose  requisite.  There  is  great  judgment 
to  be  observed  in  the  first  hoeing,  particularly  to  leave 
the  plants  sufficiently  thick,  and  not  to  bury  them  in  the 
process ;  should  this  be  done  j  your  fairest  prospects  will 
at  once  vanish.  The  women  and  children  employed  to 
weed,  should  not  be  suffered  to  pull  a  single  carrot  plant; 

.  the  hoe  effects  the  purpose  of  setting  out  in  a  superior 
manner,  and  should  within  two  or  three  days  follow  the 

•weeders.  I  have  frequently  seen  the  land  so  much  co- 
vered with  wfseds,  that  the  plant  of  carrots  was  extremely 
doubtful ;  after  haini-weeding,  a  very  good  plant  was 
seen,  which  would  have  been  destroyed  in  great  measure, 
had  the  hoe  been  previously  used.  One  weeding  and 
two  hoeing/s  are  generally  sufficient ;  by  the  time  they 
are  accomplished,  the  carrot-tops  generally  are  of 'suffi- 
cient growth  to  shade  the  land.  The  proper  hoe  to  be 
made  use  of  should  be  four  inches  fay  one  and  a  half  inch 
(see  Fig.  4|  Plate  XVI.)  and  alvrays  kept  very  sharp. 

Carrots, 
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Carrots,  like  turnips,  and  other  vegetables  intended  to 
be  housed  for  winter,  should  not  be  taken  up  before  tliejr 
are  full  grown  ;  they  never  answer  better  than  when  used 
from  one  to  four,  weeks  after  they  are  out  of  the  ground. 
They  are  little  liable  to  injury  in  winter  \  the  latest  time 
for  taking  up,  is  just  before  the  fibrous  roots  begin  to 
shoot  in  the  spring ;  at  which  period  the  vegetable  be« 
comes  less  nutritive,  at  the  same  time  injurious  to  the 
land* 

By  these  attentions  I  have  invariably  found  the  cultiva- 
tion of  carrots  extremely  beneficial  to  the  land,  and  not 
unfrequently  the  value  of  the  crop  equal  to  the  fee-simple 
of  it.  The  greatest  produce  I  ever  remember  was  eight- 
een loads  per  acre,  forty  heaped  bushels  to  the  load  ;  yet 
I  have  heard  of  much  larger  crops. 

Wornvout  ploughed  lands  are  renewed  by  the  intermix- 
ture of  fresh  soil  occasioned  by  the  deep  ploughing ;  and 
thfc  proof  is  visible  in  many  succeeding  crops  of  corn, 
grasses,  &c. 

.The  same  land  will  produce  very  good  crops  of  carrots 
for  years  in  succession  ;  but  in  this  instance  manure  be- 
comes necessary.  They  are  taken  up  with  a  narrow 
spade,  which  the  labourer  strikes  with  one  hand  into  the 
ground,  pressing  it  sideways  at  the  same  time  ;  he  draws 
the  root  with  the  other,  throwing  it  to  the  heap,  where 
dit  his  wife  and  children  to  cut  off  the  tops ;  the  tops  are 
left,  and  spread  as  manure  to  the  land* 

Expenses  of  Labour* 

Weeding  varies  from  S^,  to  10s.  per  acre,  average     7     6 
First  Hoeing    ---«^      -      •^--•-70 
Second^  do.     ----------     --56 

Taking  up  per  load,  and  topping     .-•--,    i     2 

Observing 
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Observing  these  prices,  it  is  necessary  to  remark,  tlic 
labourers,  in  dear  seasons,  have  an  allowance  for  flour. 
'   To  every  single  man  one  stone  of  flour  per  week,  the 
master  paying  the  additional  price  aBove  two  shillings 
per  stone. 

To  a  man  and  his  wife  one  stone  and  a  balfper  week, 
and  half  a  stone  per  week  to  every  additional  child  under 
twelve  years  old,  at  which  time  th^y  are  darned  capable 
of  earning  their  own  bread. 

By  the  introduction  of  this  judicious  plan,  the  labourer 
shares  the  benefit  of  that  grain  which  his  own  industry 
had  helped  to  cultivate,  and  feels  but  in  a  small  degree^ 
the  oppression  of  the  times ;  the  interest  of  the  master 
and  the  servant  becomes  reciprocal,  for  the  price  €>f  la« 
hour  continues  nearly  at  tlie  usual  standard ;  bad  iPt'been 
otherwise,  the  farmer  must  have  suffered  when  Jiia  com- 
modities became  of  less  value. 

The  annual  rent  of  those  lands  on  which  carrots  are 
generally  grown,  is  from  5s.  to  20s.  per  acre  ^  but  I  have 
invariably  found  the  profit  by  far  the  greater  when  the 
'best  soil  has  been  made  use  of : — 

A  good  crop  on  land  worth  5s.  per  acre     -    7  loads. 
-    ^  on  land  worth  10s.  per  acre  -     9  do. 


•i 


*- -— on  land  worth  15s.  per  acre  -  ii  do. 

On  the  best  land,  as  I  before  remarked   -     18  do. 

The  advantage  in  preferring  good  land  is  obvious,  the 
chief  expenses  being  nearly  the  same  as  on  poor  soil ;  the 
additional  labour  consists  chiefly  in  taking  up. 

Carrots  are  sometimes  sown  when  the  land  has  received 
but  a  single  furrow,  a  sure  badge  of  indolence.  The 
annexed  Drawing  (See  Plate  XVI.)  is  to  prove  the  ne« 
cessity  of  deep  ploughing,  by  means  of  the  double  fur- 
row. Fig.  1 ,  is  the  sha^pe  and  comparative  size  of  a  car- 
rot 
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tot  grcwn  on  a  single  furrovr  ;  the  earth  below* where  th^ 
soil  was  stirred,  acting  as  a  repellent,  checks  the  growth 
of  the  root,  and  causes  it  to  shoot  laterally.  Fig.  2,  i$ 
the  comparative  growth  and  shape  of  a  carrot  grown  ou 
the  double  forrow.  On  all  soils  which  are  adapted  to  this 
branch  of  husbandry,  the  first  ploughing  may  be  done 
by  a  pair  of  horses  abreast ;  the  lower,  or  double  furrow^ 
by  three  horses  abreast.  The  nearer  the  cattle  are  to  the 
work,  the  greater  the  purchase  ;  they  labour  with  greater 
apirit  in  sociable  pairs  than  in  a  drone-like  string  at 
length.  Fig.  3  will  explain  the  manner  of  fixing  three 
horses  abreast  to  a  single  purchase,  which  will  be  found 
on  a. fair  trial  to  equal  four  horses  at  length. 

It  is  a  common  custom  with  the  cultivators  of  carrots  tp 
raise  their  own  seed  ;  it  requires  little  attention,  and  the 
crop  is  seldom  known  tp  fail. — For  this  purpose  choose 
such  carrots  as  are  in  no  respect  injured  by  frost ;  and 
the  handsomest  of  a  middle  size ;  trim  the  green  top, 
leaving  about  an  inch  of  it,  and  cut  two  inches  off  the 
isxtremity  of  the  root.  Plajit  them  in  double  rows^^a 
foot  wide,  and  six  inches  in  the  row ;  the  interval  of  the 
double  rows  three  feet :  this  is  requisite,  as  the  seed  does 
not  ripen  together.  The  path  or  interval  serves  to  gather 
the  seed,  which  must  be  done  daily  as  the  heads  of  seed 
arrive  at  maturity :  it  is  frequently  three  weeks  before 
the  crop  u  cleared..  Spread  the  heads  of  seeds  to  dry  on 
a  fioor,  or,  in  dry  weather,  on  the  ground ;  afterwards  se- 
parate the  seed  firOm  the  stalks  with  a  comb.  The  season 
to  plant  carrots  for  seed,  is  the  latter  end  of  February  or 
the  beginning  of  March  ^  when  the  severe  frosts  are  over. 

Having  explained,  in  as  concise  a  manner  as  possible, 
what  is  necessary  to  be  observed,  to  enable  the  practical 
farmer  tp  cultivate  this  highly  valuable  root,  in  distriota 
hitherto  deprived  of  the  great  benefit  it  affords  to  the 

com- 
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community,  and  the  great  profit  to  the  cultivator,  free 
from  all  theoretical  and  speculative  opinions,  I  proceed 
to  a  short  detail  of  the  use  and  application  of  carrots 
■when  cultivated.    On  their  utility  for  family  consumption, 
it  will  not  be  necessary  to  dwell ;  I  have  therefore  only  xb 
remark,  since  vegetables  are  found  to  be  more  or  less  nu» 
tritive  in  proportion  to  the  saccharine  matter  they  con- 
tain, but  few  vegetables  will  be  found  to  excel  them,    I 
have  known  large  crops  of  carrots  sold,  for  the  London 
market,  at  forty  shillings  per  load,  delivered  at  a  port 
four  miles  distant  from  the  land  which  produced  them,  a 
price  for  which  a  ready  sale  will  be  found  in  any  popu- 
lous town,  during  the  winter  season:  for  this  purpose 
they  should  be  assorted  ;  all  the  over-grown  and  crooked 
ones  reserved  for  home  consumption,  for  which  they  will 
answer  as  well  is  the  others;  and  when  topped,  half  an  inch 
of  the  green  crown  left  on  :  for  this  purpose  they  are  not 
usually  washed.     Fdr  home  consunription  I  have  invaria- 
bly foun(J  them  to  answier  best  for  the  use  of  cart-horses-; 
wlien  designed  for  the  food  of  other  cattle,  of  any   de^ 
Bcription,  the  green  top  must  be  entirely  cut  off,  and  the 
carrots  washed  perfectly  free  frota  dirt  and  satid.     It  is 
necessary  to  house  them  three  or  four  days  at  least  before 
horses  are  fed  with  them  ;  a  neglect  of  this  is  sure  to  be 
attended  with  .dangerous  consequen^ces.     It  is  get^erally 
known  that  the  cucumber,   when   left  a  short  time  in 
water,  absorbs  a  proportion  of  it;  the  carrot  does  the 
same,  in  a  les^  degree,  yet  sufficiently  to  produce  a  con- 
siderable degree  of  fermentation  by  the  heat  of  the  ani- 
maVs  stomach  ;  and  griping  is  occasioned  thereby.     To 
render  them  salutary,  the  time  mentioned  is  sufficient  for 
evaporation.-^Washing  is  easily  and  expeditiously  done, 
by  putting  a  large  mash-tub,  three  parts  full  of  carrots, 
thet)  pouring  cold  w^ater  on  them,  stir  them  and  throw 

them 
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t|i$ni  oi)t  urith  fpur.pronged  muck-forks;  after  which 
pirpc^ss^  they  va^y  be  laid  under  cover  in  large  heaps,  as 
irmch  2^  si^  o^  eight  loads  in  a  heap  $  secured  from  frost 
and  raiui  they  will  keep  two  or  three  months :  it  is  bow* 
^^r  fkht  right  to  sufl^r  them  to  remain  so  long,  in  which 
case  they  shrivel  even  to  two-thirds  of  measure  ;  and  al* 
though  they  become  more  nutritious,  from  the  loss  of  aque* 
^^s  parti^l^s,  it  is  not  sufficient  to  compensate  the  defi« 
i^^ncy.  Carrots  are  extremely  valuable  when  applied  as 
^od  for  Qart^bpr^es :  when  properly  f^  witb  them,  they 
are  in  the  greatest  vigour  and  health ;  and  their  coats  are 
as  fine  as  the  best  gproomed  coach*horses,  even  in  the 
depth  of  wintf  r,  and  exposed  to  die  inclemency  of  the 
season  in  aiitraw-^ard.  For  home  consumption,  I  have 
invariably  .found  them  to  pay  more,  by  one-third,  when 
given  to  horses,  than  to  feeding  cattle.  After  a  variety 
^4e[Xpe/im^tSj  ,1  have  found  the  following  manner  of  ^p- 
j^ywg  tfac^  to  4pe  the  best  ;-v-.To  each  cart-borse^  on^ 
bi^ped  i^sbel  per  day^  with  as  much  cut  provei^r  as 
1^  could  eat ;  the  latter  should  be  of  the  first  quality.  J 
t|^qoiiimQD4;t^w:9^tbirds  go<Ml  wheat  or  oat  stra^r^  and  one* 
^ird  ;cl{^er.  l^b^t^straw  is  best ;  oat-straw  next.  Bar*- 
Jg^r^^yr  i^^fr^equf^ptly  given  ;  but  never  preferred,  from 
)t8  grip4ng  pudency.  Horses  canaot  eat  too  much  cut 
£R9d.  Wf^n  returned  frcw  work^  they  should  always 
))e  b^ted  with  it,  or  drink  their  water  before  carrots  are 
gi^U)  aod  plenty  of  dry  food  given  with  the  carrots :  tb.e 
dry  njBture  of  th^  ope  corrects  the  cold  quality  of  the  Qtb^^* 
Tbere  is  not  i^ny  oc<^iop  to  out  the  carrots,'  but  to  mix 
ibj^P^  l^itb  "(be  cut  food,  and  feed  them  in  the  u:tauger« 
Hil^r^f^  H^d  to  <^firrQts  will  prefi^';[tjbeni  to  oats,  whea 
given  together.  If  the  straw  and  clover  are  not  of  the 
$t|t  qtialUy^,oi(t9  nb.Quld  be  given  in  proportion.  By 
Ibis methQd  f^fp^iipg,  tboreis  a  savjng  of  atieafttwo/- 
Vol.  X.— Second  Serixs.  Z  z  thirds 
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thirds  of  the  -hay  usually  consumed ;  corn  is  di^ensed 
with ;  and  horses  will  be  iu  better  condition  than  when 
fed  with  hay  and  corn  only^  supposing  each  horse  is  al- 
lowed with -hay  half  a  peck  of  oats,  per  day.  • 

Great  care  must  be  taken  never  to  eive  caiTOts  when 
horses  come  to  the  stable  heated  by  work.  ^         ' 

Carrots  are  not  proper  f6od  for  riding-horses ;  nimble 
exercise  causes  them  to  be  laxative ;  and  as  they  will 
sometinpefi^  produce  gripingj  I  shall  insert  a  prescription 
which  has  been  proved  by  long' experience,  together  with 
the  treatment  to  be  pursued  in* such  cases: 

•     »•.<  '  ••  .1... 

.  Qil  of'Turperitine    -    r    -^  i-  ^  1  ojj, 

•Castile  Soap    -••  -   i-  1  -  J-  -  ...i  oz.  _ 

/  Flour  of  Mustard.     ....  -     ^  az. 

•        » 

On  the  first  symptom  this  mixture  shotild  be  given,  and 
it  will  not  fait  to  remove  tFie  complaint;  •  The  Castile 
soap  to  be  cut  fine,  and  dissolved*  in  a  quart  of  boiling 
water,'  the  mustard  adtied  ;•  the  oil  of  turpentm^  the  last 
thing  ;  it  should  be  given  more  than  niilk-warm  ;  if  the 
ar)imal  suffers  much  pain,  add  half  an  tnince  of  liquid 
laudanum.  On  the  first  appearance  of  the  disease,  tb« 
horse  shotild' be  well'coated,  and  constantly  rubbed  with 
hafd  twisted  whisps- of  straw,  and  kept  as  warm  as  possi*  .  * 
bte ;  should^  the  disease-  increase,  and -..the  body  sM^ell 
much,  a  gallon  dlTblbod' should  be  taken,  to' check  the 
ififiammatioli,  and  give  time  fot  the  medicine  tb  operate. 
If  the  syhiptoms  increfeise,  repeat  the  dose,  omitting  the 
liquid  laudahutn.  Clysters  and  raking  afford  much  relief 
when  the  sym'ptoms  first  appear,  and  fl^equently  remove 
the  complaint. 

•    i^'eeding  cattle  improve  more  on  carrots,  than  when' fed 
with  potatoes   or  turnips  j   they  are  excellent  fooo  '-for 
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«wes  at  lambing  time^  and  should  be  cut,  or  they  are 
subject  to  break  their  mouths. 

Store  pigs  may  be  fattened  on  carrots  only,  and  large 
hogs  feed  remarkably  well,  when  fed  with  half  corn  and 
half  carrots. 

Heifers  in  calf,  which  require  good  keep,  and  calre 
early,  thrive  better  on  carrots  and  good  oat-straw,  than 
on  hay  only — one  bushel  of  carrots  per  day.  Care  must 
be  taken  not  to  give  them  too  early  or  too  many  ;  ia 
which  case,  the  calves  are  liable  to  overgrow. 

Weaned  calves  thrive  well  on  this  food  ;  a  peck  per 
day  is  quite  sufficient,  more  would  increase  the  body  too 
much. 

Milking  cows  give  more  milk  on  carrots  and  straw, 
than  on  hay  only.  In  all  these  instances  their  superiority 
over  turnips  is  more,  comparatively  speaking,  than  the 
difference  of  a  carrot  crop  rated  at  one  guinea  per  load 
of  forty  bushels,  to  the  value  of  turnips  on  the  same  soil ; 
rating  them  as  a  produce  for  home  consumption. 

One  heaped  bushel  of  carrots,  therefore,  is  equal  to 
18  lbs.  of  hay.  Admitting  each  cart-horse  to  consume 
this  quantity  of  hay  for  120  days,  it  amounts  to  2,160lbs. 
the  average  produce  of  one  acre  of  good  pasture  land. 

The  same  animal,  if  fed  on  carrots,  with  the  addition 
of  the  cut-straw  provender,  which  is  a  substitute  for  corn, 
and  adds  soHdity  to  the  carrots,  will  require  only  120 
bushels  of  carrots,  or  three  loads  ;  not  half  the  produce 
of  ajiacre  of  arable  land  worth  five  shillings  per  acre. 

To  this  must  be  added  the  great  superiority  in  point  of 
condition,  which  the  cattle  evince.  Th^  latter  method  of 
feeding  with  carrots  and  cut  provender,  is  fully  equal  to 
18  lbs.  of  hay  and  half  a  peck  of  oats  to  each  horse. 
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Machines  f  to  prevent  AccOhtts  earned  iy  their  VntUds^ 

ness.    By  Mr.  Joseph  DAtrrs,  of  the  Cl^i^wkt^  Kikgs^ 

.    land-jRoad* 

With  Engravings, 

From  Ac  Trahsactious  of  tte  SoclfcTV  (6t  iM  Encou- 
ragement of  Art^^  MAisvftAcrtXJtM^,  anfd  ComMbrcb. 

Teh  Guineas  ibere  presented  to  Mr.  tiKvisfor  this 

Contriodhce. 

X  HE  frequent  accidents  ^bkh  happen  to  p'ainteri  and 
glaziers,  from  the  ansiteadiness  of  their  maeliines,  vdA 
the  consequent  misery  brought  upon  their  families,  have 
stimulated  me  to  endeavour  at  the  improvement  of  such 
machines. 

The  model,  which  I  have  the  honour  o£  forvrarding  to 
you,  will,  in  my  opinion^  answer  the  purpose  in  vieir* 
Generally,  as  you  may  see ^  the  maehine  may  be  used 
without  the  guard  ;  and,  while  perfectly  firm  and  secure^ 
it  will  cause  no  injury  to  the  wain^edting  or  paint.  But 
where  the  windows  are  Sush  with  the  floor,  and  where  no 
under  security  can  be  depended  upon,  the  guard  may  be 
applied  with  advantage. 

^*ff*  5i  (Plate  XVI.)  represents  the  machine;  the  fart 
a,  is  similar  to  that  used  by  glaziers,  wfiich  is  placed  on 
the  outside  of' the  window*  h  is  an  ad^tional  moving 
piece,  which  presses  against  the  in^de  of  the  window** 
frame,  and  i«  brought  ne&rer  to,  or  removed  farther  from 
ity  by  means  of  the  maie^screw  r,  and  its  handle  d. 

Fig,  6  shews  the  |bwer  part  of  a  window,  and  the  man* 
Bef  in  which  the  moving-piece  h,  includmg  a  female-screw, 
acts  against  the  inside  of  the  window-franis. 

Fig,  t  shews  a  cross-bar  introduced  io  place  of  the 
moving'piece  last  nitntioned,  which  bar  extends  from 
jehe  "v^lndoW'side.tQ*  the  otber^   and  explains  how  the 

machine 
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iMachirie  tnay  be  used  wbere  any  injury  might  arise  from 
sci-^wing  the  mbvii^g.piece  i»  die  centre  of  the  recess  of 
the  window. 

The  general  improvement  conststs  in  the  use  of  a  scre# 
on  tbat  end  of  the  frame  which  is  within  the  house,  aAd 
which  keeps  the  machine  steady  and  firm,  instead  of  the 
two  upright  irons,  whic^  are  put  through  holes  made  iii 
the  top  plank  of  the  machine,  in  the  common  mode,  and 
which  occasion  the  machine  to  be  very  unsteady  in  use^ 
and  liable  to  accident.  There  are  two  blocks  marked  dd*^ 
in  Fig.  5,  which  may  be  occasionally  put  in,  or  taken 
but,  according  as  the  stone->work  under  the  window  n^iy 
require. 


Inscription  of  a  curvilinear  Saw  invented  by 
John  Tkotter,  Esq:cf  Soko-square. 

With  Engravings. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Akts,  Manufactures,  and  Commerce. 

The  Gold  Medal  was  voted  by  the  Society  for  this  Invention* 


w, 


ITH  the  view  of  obvifd:ing  many  difficulties  and 
expenses,  which  have  long  attended  the  operations  of 
those  requiring  curvilinear  sawing  in  their  trade,  and  of 
puUic  bodies  connected  with  those  trades,  through  the 
licentiousness  and  refractory  conduct  of  sawyers,  it  ha$ 
been  represented  to  me  as  a  titjeasure  extremely  desirable^ 
to  adopt  more  general](y  mechanical  powers,  could  such 
bediscovered,  as  would  preclude  mnch  mystery  and  manual 
kboiir. 

Considering  the  subject  in  a  national  point  of  view,  as 
connected  with  our  naval  yards  in  the  formation  of  tiiii* 

*  Thsie  lettcn  havf  been  omitted  in  the  origmal  engraving. 

ber; 
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ber  ;  with  our  military  departments,  in  respect  to  wheels 
of  every  description  ;  with  our  whale  and  herring  fish- 
eries ;  our  public  and  private  breweries  and  distilleries ; 
our  East  and  West  India  Companies,  and  other  bodies 
'depending  •  on  cooperages,  as  well  as  other  minor  -trades 
peculiarly  liable  to  the  evils  complained  of,  I  invented  a 
curvilinear  saw,  which,  with  little  aid  ©f  the  most  igno- 
rant labourer,  answers  every  purpose. 

Having  effected  these  ends,  suffer  me  to  solicit  the 
honour  of  the  Society's  acceptance  pf  a  model,  together 
with  a  drawing  of  mj*  saw,  sufficiently  accurate  for  the 
use  of  those  in  remote  situations  to  work  by,  who  may 
wish  to  .use  or  make  them. 

Fig.  1  (Plate  XVII.)  represents  a  bird's  eye  view  of  the 
saw  and  machinery.  The  dotted  lines  shew  the  spindles* 
moving  on  two  centers  i,  6,  having  at  one  end  a  pulley  c, 
and  at  the  other  a  concave  saw  d  (with  a  corresponding 
convexity  to  the  curve  recjuired  to  be  sawed),  secured  on 
the  convex  side  by  a  collar,  and  on  the  concave  side  by  a 
loose  collar,  and  screw  nut. 

Cy  Cy  two  grooved  plates,  admitting  through  the  top  of 
the  bench  and  fence  y  screw  bolts  fastened  by  thumb 
ftots,  by  means  of  which,  and  a  parallel  motion  gy  the 
fence^ is  regulated,  and  consequently  the  conductor  h  of 
the  wood  i  admits  it  to  be  sawed  through,  as  represented 
in  the  dotted  line  at  any  part  required. 

The  fence,  conductor,  and  saw,  must  all  be  curved 
ilike ;  but  to  saw  in  sm.iller  circles,  with  the  same  saw, 
and  at  the  sam^  time  square  with  the  face  of  the  bench,  a 
steel  slider  ky  regulated  by  two  screws,  is  made  to  pres^, 
as  occasion  may  require,  on  the  convex  side  of  the  saw, 
and  raise  the  vertical  line  of  it  to  a  right  angle  with  the 
bench  ;  otherwisethe  top  of  the  bench  itself  must  receive 
the  same  inclination  to  the  vertical  line  of  the  fixed  saw. 

Fig. 
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Fig.  2  is  a  front  view  of  the  saw  and  bench,  in  which 
the  teeth  of  the  saw  are  more  clearly  shewn. 
Fig.  3  £tn  eftd  flew  of  the  same  machinery. 
Fig.  4  shews  the  saw,  axle,  and  pulley,  all  made  of  iron 
or  steel,  and  separated  from  the  frame. 


Descriptioh  of  an  improved  Book^Binder's  CiUting  Press 
'     .    ijwcntfd  kyMr'.JAUEsHAKi>iEy  of  Glasgow.      .. 

,  -With  Engravings. 

From  the  Transaction  of  the  Society  for  the  Enoou- 
ragennent  of  Arts,  Manufactures,  and  Commerce. 

r  * 

Fifteen  Guineas  wb-e  awarded  hy  the  Society  for  this 
/'   ''  Improvement.' 

iVlR.  A.  Tilloth^  la'aletter  to  the  Society  introducing 
to  their  notice  this  luachine,  says,i.^  the  inventor  claims  no 
other  merit  than  that  of  having  simplified  the  cpmmon 
gress,  rendered  it  more  powerful,  and  adapted  it  to  work 
more  oeconomically  ;  or,  in  other  words,  to  save  time  to 
the  workman. '  It  has  been  found  so  superior  to  the  pness 
in  common  itse  that  all  the  bookbinders*  in  Glasgow  and 
Edinburgh  are.adpptingdt.  This  is.  perhaps  the  best  proof 
that  can  be.^iven  of  its  utility. ,  ^he  inventor  has  received 
certificates  from  the  bookbinders  alluded  to,  which  will 
be  sent  to  the  Society,  if  they  think  the  press  worthy  of 
their  notice.  Mr.Hardiei  in  desiring  me  to  submit  the 
model  to  the  inspection  of  the  Society,  has  in  view  chiefly 
to  benefit  the  bookbihders  in  places  reniote  from  his  rCsr-i 
dence,  an*  object  which  he  thinks  cannot  he  s6  well  at* 
tained  in  any  other  way  as  by  the  publicity  whicTr  th^ 
Society  is  able  to  give  to  improvements  deserving  of  its 
notice, 

"  The 


3^0  Qh  ihc  i^r^Mfithois  atfexirm^ti^ 

<*  Tht  improven^AI:  of  this  sifj^pW  iiislrupirn  t|M$  eost 
Mt.  Hardie  En»cib  tiling,  »9.d  ^ven  expeafe;  9^  h^  yfiiX  Ib^ 
glad  to  receive  any  fBiipiiH)erat^  frpqa  t>c  ^igty  irbiph 
tliey  Oi^y  thinic  his  inyc^iap  desf^rvi^s.  ** 

Twenty-three  pecsoys  testifuKl  bfy  tjh^ir  ^gs^ixxpi^  an4 
subscriptions  to  Mr.  Hardie  their  approbation  of  bis  cut* 
ting  press. 

Thefipcietyhas  received^  certifieale  from  lyordDoii^Ai^ 
who  rery  strcungly  tfioommtgkiB  Mr.  Haidie^s  pnai  in  pre* 
ference  to  the  one  in  common  use* 

The  principal  difference  between  tbis  and  the  press 
wbich  has  been  for  tione  iaiflDemorial  employed  by  the 
bookbinders^  oon^^  in  je&ctiDg  the. business  by  one  iix>n 
screw  ii)stead  of  two  wpoden  ones  formerly  xis^d.  'This 
screw  works  in  a  nat  let  into  and  screwed  to  the  top  piece 
A,  Fig.  5y  (Plate  XVil.)  its  lower  end  working  in  a  collar^ 
screwed  to^ibe  joaving  piece  B»  sUding  in  graoyn^  withio 
ihe  two  si()es  of  the  ficaoie.  £  C  ate  Abe  gi^ides  for  ^be^ 
plough^  a0.  in  Jtb6  common  pcess. 
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tjig^  the  Mt  ff  Sod^frms^^^-Sd^ 

J^  LEtrEVRE,   p£I.LETlElt,   D'Ar^ET  flwrf <JlROUD  ; 

extracted  by  J,  C.  Delametherub. 

( Concluded  |i;pi^  ^Page  31;^ . ) 

Process  &fJiiktueourt. 
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|BAU COURT  has  s^  a  n^^ipoir  in  wh\ch  k^  fxo^ 
pc^es  sev^al  loethods,  but  most  of  ^b^,  xnay ,  b^e  reduced 
t0[  tbeproc^es  already.  k^p^irJQ  and,descri|>ed  before  bim, 
whether  b^  means  of  ^Id  irpn^  ;r{t(|pl,  ^r  lead  :  we  i^bidl 
BOt  enter  into  the  detail  of  these  methods ;  but  ihefe  i$ 
«)  one 
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ooe  more  sii^ple  than  tlie  rest  which  must  not  be  passed 
bver  in  silence.  It  U  that,  in  Kvhich  he  proposes  to  de^ 
t;ompose  the  sillpbate . of  soda  by  charcoaj  alone;  and 
which  he  has  practised  nearly  two  years,  at  the  bleaching 
yard  at  Gi^ciere,  neanr  Pari? ;  but  at  the  sapie  time  he 
does  not  c<)nceal  that  it  is  di£ct)It,  even  for  the  most  ex^ 
{lerienoed  (and  np  one  is  more  so  than  himself),  to  ascer<*> 
tain  the  instant  when  it  is  proper  to  withdraw  the  matter 
from  the  fim.  If  too  soon,  the  sulphate  of  soda  is  not 
■decomposed,  ^d  tl^re  is  but  little  free  soda ;  if  too  late^ 
the  sulphur  is  burnt,  aod  ^Mipbate  of  soda  is  immediately 
tegeneri^ted ;  hes^y^: 

^*  Tai^e  £00  pounds  of  fsuiphate  of  soda,  ruduce  it  to  ^ 
{y>^d^r,  aGkd  then  Dais  it  jvith  U5  pounds  of  charcoal  dust; 
jput  this  mi^tjiire  into  a  proper  furnace^  heat  it  at  first 
until  the  roof  be  of  ^  whjte  heat ;  in  au  hour's  time  the 
matter  inflames,  and  an  hour  and  a  half  afterwards,  the 
sulphur  is  formed ;  ke^p  up  the  ^re,  and  in  about  an 
jbour  the  maJtter  begins  to  melt ;  then  weaken  the  fire^ 
turn  the  matter  often,  move  it  A*om  place  to  place,  and 
when  it  is  in  a  good  pasty  fusion,  increase  the  fire  sud- 
denly to  such  a  degree  as  to  produce  more  'fluidity  ;  as 
{sooa  as  it  begrns  to  run  upon  the  front  of  the  stove  the 
operation  is  &nished  :  it  is  removed  when  cold,  and  car- 
ried to  the  store-hou^e  to  be  lixiviated  as  it  is  wanted." 

This  operation  lasts  four  hours  ;  the  pasty  fusion  indi- 
'cates  the  formation  of  the  sd{>hnr ;  but  this  phenomenon 
is  preceded  by  several  others. 

1,  When  the  mixture  is  well  ignited,  the  charcoal  b^ 
gilis  to  burn  with  a  peculiar  and  vivid  flame  ;  at  this  pe- 
riod the  matter  must  be  -frequently  turned,  in  order  to 
multiply  the  surfaces^  and  to  favour  the  Combustion  ;  this 
lasts  one  hour. 

V<^L.  X. — SecoIid  S£RI£«.  a  a  a  2.  To 
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'^.  To  this  flamci  succeeds  another,  which  is  sulphurous^ 
tihorty  and  light,  and  covierstbe  surface  of  the  mass  ;  this 
Usually  takes  place  an  liour  and  a  half  aftelr  the  first 
period. 

3.  An  hour  after  the  fusion  has  eontmenced,  iht  fire  is 
augmented,  and  an  hour  and  a  half  after  that  succeeds 
the  liquid  fusion  that  denot^^  the  completion  of  this  ope- 
ration. 

-  The  signs  thus  presented  seem  to  tJenote  ^a  work  easy 
to  be  conducted,  but  \ye  must  not  deceive  ourselves; 
Bibaucourt  has  practised  it  with  advantage  two  years  fot 
bleaching  ;  but  the  difficulty  he  found  in  distinguishing 
these  epocfc^j  and  the  slight  variations  ^htch  effect  all 
the  phenomena,  bbliged  him  td  relinquist)  thc^  pris^cess  to 
seek  for  an  agent  by  which  he  Qould  separate  the  sulphur, 
iaird  this  agent  he  has  found  in  ii'on. 

There  is  reason  to  regret  that  this  process  i»  attended 
with  so  many  diffieu'lties,  and  that  it  is  equally  difficult 
to  obviate  them,  for  the  sulphate  of  soda  if  ^onee  obta?ined 
in  any  way  whatever,  charcoal  alone  would  terminate 
the  operation;  Ribaucourt  Ii4s  likewise  decomposed  sea- 
isalt  by  the  calx  of  lead* 

**  This  mixture  is  formed  of  ^qVial  parts  of  muriate  of 
isoda  and  litharge,  100  of  each  ;  the  litharge  having  beea 
pUjlverised  is  ground  with  the  salt,  in  portions  of  tw6 
pounds  each,  and  tbVee  pounds  of  water.  By  degrees  the 
fitharge  loses  its  colour,  it  becomes  white,  and  in  the  end 
is  entirely  bleached.  The  matter  at  first  absorbs  little 
Avater,  but  according  as  it  is  beaten  it  talces  a  consistence 
'which  requires  an  additional  quantity  of  watery  in  por- 
*tions,  and  not  all  at  once.  When  it  has  absorbed  all  the 
Vater,  it  acquires  a  pasty  consistence.  It  is  then  put  into 
jars  to  deposit,  where  it  is  left  for  24  hours,  cave  being 
itifekeft  to  shake  them  from  lime  to  time.     It  is  then  of  a 

very 
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w^ty  fine  whjte."  **  The  matter  having  acquired  thi^ 
degree  of  whiteness  it  is  submitted  to  pressure  j  by  whic^ 
means  it  yields  120  pounds  of  l^y  of  21  d^rees.  120 
pounds  of  w^ter  is  ac^^d  to  ^t ;  the  masis  is  stirred^  agail^ 
pressed,  find  another  ley  \^  obtained  of  41  degrees* 
Lastly,  a  third  operation,  with  the  s^tn^  quantity  ^if 
water^  produces  a  ley  of  four  degrees^ 

The  whole  of  the  water  employed  in  the 

grinding  is--r-.------  660  llj* 

The  whole  of  the  liquor  produced  by  pres- 
sure ^-.--.-.     ---.-•--  480 

The  mean  weight  of  ivhich  is  -    -    -    ^    -  124deg. 

The  pressed  residue  when  fresh  weighs  -    -  12241b. 

When  dry     t,^^^-,---  l03lb.2o2J| 

*^  Tlie  liquors  are  mixed  together  again,  and  evapo^ 
rated.  .  In  the  course  of  the  operation  a  crust  or  pellicle 
is  successiveljf  formed,  wbioh  sooh  breaks,  and  falls  to 
the  bottom  of  the  liquor.  It  is  successively  skimmed  oiFi 
and  the  evaporation  is  continued  tp  dryness.  It  is  left  \^ 
drain  for  24  hours,  and  weighs  83  pounds  12  ounces. 

^^  This  salt  does  pot  resemble  in  its  form  the  crystals  of 
soda ;  it  is  aerated  and  caustic,  and  contains  some  muriate 
of  soda.  When  exposed  to  the  air,  it  effloresces,  an4 
whitens  considerably  ;  but,  as  its  causticity  prevents  it 
from  crystallizing,  Ribaucourt  heated  it  strongly  in  ai^ 
iron  pot.  He  next  mad^  a  ley,  and  obtained  a  ^oda  petf^ 
fectly  crystallized." 

The  sea-salt  which  js  separated  by  the  evaporation 
weighs  19  pounds  12  ounces,  or  nearly  \.,  The  residue 
iilay  be  redqced  to  lead,  or  converted  into  mjneral  yello\f 
by  fusion,  whichever  is  most  desirable. 

This  operation,  says  Ribaucourt,  is  like  that  in  which 
the  decomposition  of  sulphate  of  soda  is  effected  by  chay« 

^aa  1^  coat| 
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coal,    inasmnph   as  there  are  t!ie  same  nici^t^  to  B^ 
noted,  and  the  same  diflSculties  to  bfe  sarmoonted., 
'    Irhis  process  is,  as  we  see,  the  same  as.  those  df  whicH 
Ve  have  before  spoken  ;  such,  for  example,  as  tlie  greatest 
quant ilty  df  sod^  that  he  saj's  he  has  decfomposed.     The 
marine-salt  is  here  employed   iv^  equal  paits  with  the 
litharge ;  ani  when  the  circumstances  of  the  pperatioi^ 
are  wol]  atteixded  to,  none  of  it  escapes  decomposition  j[ 
-whilst  Chapta),  who  puts  but  one  quarter  of  muriate  of 
soda,    and  Carny  four-fifths,  still  find  o^^yd  of  lead  un* 
combined  in  the  residue.    Oq  the  other  hand,  Ribaucourt 
grinds  it  as  Arthur  does^  and  this  means  may  occasion  a 
difference. 

Martial  vitriol  has  been  proposed,  with  reason ,  as  a 
very  convenient  method  of  effecting  the  decomposition  of 
fiea-sait ;  but  this  vitrio)  is  dniy  obtained  fay  the  decompo- 
sition of  pyrites  ;  £^nd  this  decomposition  always  requites 
time,  air,  or  fire,  and  often  all  three.  It  •ccxirrcd  to  us, 
that  it  would  greatly  shorten  the. time,  aDd  drqiinrisb  the 
expense,  if  it  were  possible  to  <iecoi|ipose  sesi-^t  and 
pyrites,  the  one  by  the  other,  and  to  .make  Glauber  salt 
all  at  one  time.  This  we  attempted,  ai\d  perfectly  suc- 
ceeded in  it. 

We  pursued  this  object  with  so  much  the  niore  cer- 
tainty, since  it  constantly  appeared,  that  ai^onrg  the  dif- 
ferent agents  proper  for  converting  sea-salt  into  solpbate 
of  soda,  and  fdr  decoa).ppsing  the  latter,  in  order  x% 
separate  the  base,  there  have  been  none  hitherto  superior 
to  iron,  martiell  vitriol,  or  sulphate  qf  iron,  and  chalk. 

Decomposition  of  a  Muriate  of  Soda  by  ike  agency  of 

Martial  Pyrites. 

.     «<  We  mixed  together  10  pounds  of  pyrites,  from  the 
environs  of  Paris,  and  4  pounds  of  muriate  of  jjod^.    The 

whole. 
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^bole,  reduced  to  a  powder,  was  put  into  an  iron  vessel; 
and  this  mixture  was  calcined  for  60  hours^.  Whilst 
^hts  calcination  lasted,  it  exhaled  much  sulpburow  and 
muriatic  acid ;  the  mass  when  withdrawn  from  the  fire 
was  pulverulent ;  it  had  the  appearance  of  a  brown  oxid 
of  iron,  .approaching  to  red ;  and  it  bad  lost  3  pounds 
4  ounces  of  its  weight.  This  matter  was  washed  in  warm 
water,  and  the  Jey  yielded  4  pounds  8  ounces  of  sH»]pbate 
H^f  ^oda.  The  mother-water,  evaporated  t»  dr^ess^  left 
^  saHne  mass,  incrystallizable,  that  weighed  14  ounces. 
This  was  a  n^ixture  of  muriate  of  soda,  not  decomposed, 
xsi  sulphate  of  soda,  and  of  muriate  of  iron.  The  residue 
pf  the  lixiviation,  remaining  on  the  filter  and  dried ,^is  a^ 
^xid  vf  iroir,  of  a  l^own  colour,  and  weighs  6  pounds 
13. ounces  ;  but,  as  in  beating  this  oxid  wp  observed  that 
still  niuch  sulpnurous  acid  was  disengaged  from  it,  we 
were  convinced  that  the  quantity  of  |0  ppuilds  of  pyrites 
would  decompose  a  greater  quantity  of  sea-salt  than  the 
4  pounds  that  we  had  put  into  this  mixture.''  We  also 
observe  that  this  oxid  will,  in  this  state,  serve  immedi* 
ately,  by  tlie  help  of  charcoal^  to  terminate  the  operation  ; 
in  short,_to  decompose  the  sulphate  of  soda,  and  set  free 
its  base.  We  soon  perceived  how  much  the  use  of  pyrites 
would  tend  to  qeconomise  the  time  and  expense,  and  to 
simplify  the  process ;  and  farther,  that  charcoal  season- 
ably acjded  abridges  the  time  of  calcination. 

We  have  besides  proved,  that  this  mii^tureof  pyrites, 
muriate  of  soda,  and  charcoal,  exhibits  during  the  calci- 
nation the  phenomena  pf  pyrophoric  combustion  \  that 
pit'Coal  is  as  proper  for  this  opera|:iT>n  as  charcoal;  lastly,- 
that  turf,  reduced  to  a  powder,  is  better  tlian  either ;  and 
that,  in  cases  where  the  one  or  the  other  is  used  as  an 

*  Wnhmu  doobt  this  ^pact  of  litnc  mrghf  he  irtdch 'iKottttled,  t% 
will  be  seoD  farther  on. 

agent; 
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agetUy  there  will  be  a  considerable  disengagement  of  suk 
phate  and  muriate  of  ammonia,  since  these  two  combusti^ 
ble  substances  equally  furnish  volatile  alkali,  which  vege- 
table charcoal  does  not. 

Tlie  products  of  this  last  experiment,  reduced  to  the 
quiotal,  are  as  follows :  > 

lb.  o». 
Martial  pyrites  -..^^•^---,-  1000 
Muriatfi  qf.sQda     ----^^--^-      40    0 


• 

"*r 

140 

0 

*' 

107 

8 

45 

0 

The  calcination  reduced  it  to    -    t    ?    t    -    - 
Sulphate  of  soda  obtained  from  the  ley.    -    ->    *i 

Saline  mas$  of  mother  water  dried,  containing  muriate 
of  soda  not  decomposed,  sulphate  of  soda  incrystallisable, 
and  muriate  of  iron  ll  pounds  14  ounces.  Rough  oxid 
of  iron,  the  residue  of  the  lixiviation,  capable  of  serving', 
with  the  addition  of  charcoal,  to  decompose  sulphate  of 
soda,  and  to  convert  it  into  soda,  according  to  the  pro- 
cess of  Alban,  67  pounds  8  ounces. 

According  to  the  calcula,tion  of  Kirwan,  which  allows 
to  the  quintal  of  sulphate  of  soda  2^  pounds  of  pure  caus- 
tic soda,  without  either  acjd  gas  or  water  of  crystallisa- 
tion, the  45  pounds  of  sulphate  of  soda  obtained  above 
contain  nearly  IQ  pounds  of  pure  caustic  soda;  from 
whence  it  results,  that  lOOO  pounds  of  pyrites,  and  40Q 
pounds  of  sea-salt,  would  produce  about  450  pounds  of 
•ulphate  of  soda,  o»  100  pounds  of  pure  and  caustic  soda. 

This  calculation  is  very  different  from  Bergman's. 
According  to  him  100  popnds  of  pure  soda  is  equivalent 
to  500  pounds  of  carbonate  of  soda  crystallised,  with  all 
the  water  of  crystallisatipn  ;  and  500  pounds  of  crystals 

of 
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fof  soda,  saturated  with  air  and  water,  containing  20  per 
cent,  of  pure  and  caustic, alkali,  equal      -    -.     100 lb. 
Water  of  cry$tallisation  at  64p^?' c«i^    -     320 
Carbonic  acid  16  p^  cen/.  •.    -  ^-    -    ^      80 


Total  500 

ConiinMion  of  Martial  Pyrites  and  Sea-Salt^  by  the 

agency  ff  Pit^Coal. 

"  Ten  pounds  of  martial  pyrites,  and  32  of  the  pit- 
coal  of  Forez,  coarsely  bruised,  were  mixed  together. 
They  were  kneaded  with  water  holding  six  pounds  of 
sea-salt  in  solution.  The  mixture  thus  formed  was 
worked  into  balls,  and  burnt  upon  iron  bars  in  a  rever- 
berating furnace,  by  the  help  of  a  little  lighted  charcoal 
placed  under  the  balls. 

•  *^  The  combustion  was  at  first  vivid  and  inflamed ;  after* 
^vards  it  abat?ed  ;  but  the  matter  continued  to  burn  with  a 
^ight  blue  flame-,  accompanied  with  an  abundant  disen* 
*gagement  of  the  vapours  of  muriatic  and  sulphurous  acid. 
The  incineration  was  completed  in  13  hours. 

^'  The  ashes  wer«  of  a  reddish  grey.  They  were 
lixiviated  ;  and  by  evaporation  six  pounds  of  crystallised 
sulphate  of  soda  were  obtained.  The  residue,  when 
«dried,  and  calcined  afresh,  disengaged  much  sulphurous 
jacid  ;  which  proves  what  we  have. before  observed,  that 
this  qoatitity  .of  pyrites  would  be  suflScient  to  decompose 
:a  greater  quantity  of  sea-salt,  and  consequently  to  furnish 
•onore  sulphate  of  soda. 

"  The  sides  of  the  furnace,  and  especially  the  dome 
:and  the  .chimney,  were  covered  with  a  soot  containing 
^nuriate  of  ammonia ;  which  convinced  us,  that  by  plac- 
ing between  the  furnace  and  the  chimney  a  chamber  simi- 
•Jar  to  that  in  the  manufactory  at  St.  Denis,  we  might, 

without 
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tritbout  any  other  expense,  retain  a  considerable  qoait^ 
tity.of  salt ;  which  would  be  a  fiirther  advantage  ;  and  8<> 
much  the  more  since  piUcoa),  as  we  have  before  men* 
tioned^  is  still  more  fiirourable  to  the  deioofn^MMitioQ  of 
sulphate  of  soda  by  ferruginous  oxyds  than  charcoaL 

Products  of  this  Operation  to  the  Quintal. 

lb. 
Martial  pyrites  ^    -    •    •    --    100 

Pit-poal  from  Forez     -    •    -    ^     3  JO 

Sea-salt      --------60 


Total  480 


The  substances,  burnt  and  reduced  to  ashes,  yielded, 
by  lexivation,  sulphate  of  soda  in  crystals  60  poundjs. 
.These  eo  pounds  of  crystallised  sulphate  of  soda  contain, 
;ficeordil,ng  to  Kirwan,  pure  caustic  spda  13  pounds 
.3  oWQes.  Which,  .acoo^dipg  to  Bergman,  are  cjquirar 
,]ent  jto  ^5  pounds  13  ounces  of  crystallised  ^oda,  satu*- 
rated  with  c£irbonic  .aci4>  aod  cop[U>ine4  with  the  watfr. 
of  crystallisation. 

Combustion  of  Pyrites  with  Tarf  cmd  Sta-^alt. 


^A 


100  pounds  of  pyrites  ajid  30  pounds  of  turf  were 
well  mixed  together,  and  worked  into  a  paste  with  « 
solution  of  6  pounds  and  a  half  of  sea^salt.  This  paste 
was  formed  into  balls  ;  which,  when  dried,  were  placed 
in  a  reverberating  furnace.  After  two  or  three  pieces 
of  lighted  charcoal  had  been  put  upon  the  grate,  the  fire 
iasted  for  30  hours.  This  combustion  was  slo^,  and  had 
a  pyropboric  appearance.  The  incineration  was  com- 
pleted ;  the  aslies  were  washed,  and  the  \^y  evaporated 
and  conoeutrated.  It  furnished  seven  pounds  of  crystal- 
lised 
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Imd  iulpbatc!  of  soda ;  and  the  moth^>  wattr^  when  er^ 
]K>rated  to  dryness,  famished  )  pound  i)  ounces  of 
muriate  of  iron,  and  a  portion  of  sulphate  of  soda^  nvbich 
the  iron  bad  prevented  from  crystallising* 

'*  The  residue  o£  the  leys  was  dried,  and  appeared  of 
a  brown  colour,  approaching  to  red.  It  was  calcined  in 
a  crucible)  and  still  disengaged  a  great  quantity  of  sul- 
phurous acid  , vapour;  which  confirms  what  we  have 
already  said,  that  in  those  operations  the  quantity  of  sea- 
salt  that  is  taken  into  them  is  much  less  than  the  vitriol  of 
iron,  or  pyrites  burnt  with  pit-cOal,  or  with  turf,  is  capa- 
ble of  decomposing,  and  convertini;  into  sulpha^  of 
soda." 

After  this  latter  combustion  a  greater  quantity  of 
soot,  of  muriate  and  sulpliate  of  aramooia,  were  found 
than  in  the  precedmg  operation ;  and  this  would  be  a 
reason,  wherever  one  of -these  two  processes  is  used,  for 
adapting  to  the  furnace  of  combustion  a  chamber  for  the 
purpose  of  receiving  and  condensing  these  vapours.  It  is 
by  collecting  all  the  products  of  ^the  operations,  as  far  as 
is  possible,  and  by  a  strict  attention  to  prevent  even  the 
slightest  waste,  that  great  undertakings  are  rendered 
jprosperous. 

By  reducing  to  the  quintal  the  quantities  of  burnt  mat- 
ter, and  of  the  product  of  this  last  operatiqfi,  we  have  the 
following  view  of  it : 

Martial  pyrites  in  powder     «>    •    100 

Turf 300 

Sea-sa^    .<^    ••••»«      65 

465 
yield  70  pounds  of  crystallised  sulphate  of  soda,  without 
reckoning  what  remains  of  this  salt,  combined  with  the 
Vol.  X,— -Sxconjd  Saaias.  B  b  b  muriate 
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muriate  of  iron,    in   the   mother-waters  of  the  crystal- 
lisation.     We   may   add   besides,  that   which    the  sea^ 
salt  wotild  yield,    that   may  be  added  to  tile  mixture, 
beyond  what  had  been  originally  taken.     We  wished  to 
have  ascertained  as  nearly  as  possible  what  quantity  of 
pyrites  wouid  decompose  a  certain  quantity  of  sea-salt ; 
but  the  experiments  for  that  purpose  would  have  required 
more  time  than  we  could  afford.     It  is  sufficient  for  our 
present  object  to  announce  that  the  given  quantities  of 
pyrites  are  capable  of  effecting  a  much  larger  decompo- 
sition.    We  have  had  occasion  to  make  the  same  remark 
on  ;the  other  processes   described  in  this  report,   where 
the  amount  of  the  agents  often  did  not  appear  to  exceed 
that  of  the  materials  which  yielded  the  products. 

It  has  likewise  been  proposed  to  effect  the  decompo- 
sition of  muriate  of  socia  in  the  humid  way  by  the  aid  of 
sulphate  of  iron  ;  we  attempted  this  method,  but  did  not 
'succeed  well ;  neither-  did  Elavier,  who  niade  the  samie 
attempt  ;  and  without  denying  its  possibility,  we  think 
that  it  cannot  obtain  a  preference  over  those  which  are  so 
well  effected  by  tire.     YetHve  would  advise  such  well-in- 
'formedtnen  as  maybe  inclined  to  vary  tflieir  processes,  from 
the  examples  of  Lorgna  and  Carny,  not  to  be  discouraged, 
'since  their  labours  would  be  amply  compensated,  should 
they  chance  to  succeed. 

Lastly,,  we  attempted  to  emp|oy  the  dross  of  iron 
which  is  thrown  away  by  locksmiths  .and  blacksmiths ; 
and  this  agent,  reduced  to  a  powder,  succeeded  perfectly. 
Indeed,  ibis  material  may  be  said  to  be  entirely  composed 
of  iron,  for,  we  have  seen  it  when  collected  promiscuously, 
contain  300  in  a  1000  parts,  perfectly  attractable  by  the 
.  magnet ;  part  of  it  is  even,  malleable,  and  yields. to  the 
bamaier,    •  ' 

Jtecapiiulation^ 
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Recapitulation. 

It  is  necessary  to  make  succinct  recapitulation  of  these 
different  methods,  in  order  to  point  out  those  that  may  bo 
best  adapted  or  employed  in  all  places  and  ail  circum^ 
stances,  without  rejecting  those  wliich  which  can  only  be 
executed  with  advantage  in  particular  situations. 

It  appears  to  us,  that  Leblanc's  process  by  the  agency 
of  chalk  may  be  most  generally  adopted,  because  thi9 
material  is  everywhere  to  be  found  ;  it  has,  besides,  tbi» 
advantage,  that  it  does  not  prevent  the  soda  from  being 
used  in  commerce  in  a  rough  state  ;  that  it  resembles 
more  particularly  that  which  is  procured  from  abroad^ 
and  to  which  we  have  been  so  long  accustomed ;  indeed,  it 
may  be  used  immediately  and  without  previous  washing, 
in  soap-making,  common  glass-making,  and  washing ; 
add  to  which,  this  process  being  executed  with  sulphuric 
acid,  the  muriatic  acid  that  results  from  it  is  combined 
in  its  pure  state,  for  making  sal  ammoniac  ;  whereas, 
with  the  agency  of  pyrites,  the  disengagement  of  volatile 
sulphurous  acid,  which  is  effected  snmultaneously  with 
the  muriatic  acid,  would  tend  to  form  ammoniacal  suU 
pbate  in  the  chamber,  and  woujd  much  injure  the  purity 
of  the  true  sal  ammoniac,  which  in  that  case  would  re<* 
quire  a  fresh  process  in  order  to  purify  it. 

But  these  advantages  will  be  amply  compensated  in  the 
processes  that  are  executed  by  the  agency  of  vitriol,  py* 
rites,  turf,  &c.  It  appears  to  us  that,  allcircumstances 
equal,  they  will  yield  a  greater  quantity  of  carbonate  of 
soda,  owing  to  the  greater  afEnity  that  the  sulphur  has 
with  iron  than  with  chalk  :  or,  this  greater  affinity  can^ 
DQt  but  tend  to  hasten  and  facilitate  the  separation  of  this 
substancei  arid  to  favour  besideis  the  disengfa^ement  of 
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the  soda :  such  is  in  fact  the  comparison  of  the  residtt 
that  we  have  obtained. 

But  il  wt?l  atso  be  indispensib]e»  in  every  process,  to 
nnake  in  the  manufactories  themselvet  a  ley  Of  these 
rough  sodas,  in  order  to  separate  firott  them  all  rii4  xoai 
of  iron ;  for  in  whatever  state  it  may  te  found,  it  i» 
equally  inEipoissiible  to  suffer  it  to  eoFter  into  any  eompoai* 
tron  without  eonsttdierable  in  jory ;  and  we  ate  of  opinion, 
that  this  lixiviation  of  reugb  soclas  shauU  be  made  with«. 
out  exception  in  all  soda  manufactories,  whatev^er  may 
be  the  method  oC  their  preparations ;  and  if  it  be  con- 
^cki<ed  what  an  infinite  variety  there  is  in  those  of  com- 
merce, relatively  to  the  quantity  of  aj^ali  they  coaitatn,' 
the  facility  aind  impunity  with  whiob  the  merchants  de^ 
ceive  the  bleachers,  and  most  of  those  who'bxiy  it  retail, 
the  useless  expenoe  and  even  injury  occasioned  by  the 
incombranoe  of  slU  the  residues  that  must  bc^  separated, 
according  to  the  usual  custom,'  no  one  will  disagree 
with  us. 

It  would  be  impossible  to  fix  on  all  the  places  m  the 
reptibtic  where  soda  may  be  made.  The  diffi^rent  ma- 
terials capable  of  serving  as  agents  for  the  decomposrtioal 
of  sea-salt,  are  to  be  found  almost  e^very  where ;  and  this 
sak  is  generally  so  plentiful  and  common,  that  there  are 
few  places  in  France  where  soda  may  not  be  fabricated, 
if  not  as  a  grand  object  of  commerce,  at  least  to  satisfy 
any  local  demand.  • 


Aa  accident  to  which  the  printing  of  periodical  woirfcs 
is  liable,  prevented  the  Editors  from  ootictog  in  due  time 
several  inaccuracies  in:  the  tirst  part  of  this  paper,  in* 
sifttled  in  the  two  last  half-sheets  of  No,  57,  in  which  it  is 

printed. 
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printed.     Our  readers  will  please  to  correct  them  as 
follows. 

Page  231 9  line  19,  for  fuel  read  matter. 

Ibid,  line  m^for  by  which  to  withdraw  the  five, -read 
to  withdraw  it  from  the  fire^ 

Page  232,  line  19,  after  chimneys  and,  instead  of 
which  serves  to  interrupt  or  leave  free  the,  read  with 
which  is  preserved  a. 

Ibid,  line  24,  instead  if  ih^  passage  is  left  free,  readihe 
passage  of  the  chimney  is  left  free. 

Ibid,  last  line,  ^r  which  is  composed,  read  produced. 

Ps^e233,  lines  8  and  9,.^  it  disengaged  the  princi* 
pies  of  this  new  combination^  read  as  the  principles  of 
this  new  combination  are  disengaged. 

Page  235,  line  1 ,  for  fry  by,,  read  combine  with. 

Ibid,  line  17,  for  which  forms,  read  forming. 

Ibid,  line  19,^r  with  which  it  is  saturated,  read  with 
which  it  saturates  itself. 

Ibid,  line  30,  for  entirely  abandons  it  and,  read  makea 
k  abandon. 

Page  236|  line  6,  ftnr  concentrates,  read  is  concen- 
trated. 

Page  239,  line  9,  after  of,  insert  the. 


ErperimeiHson  Mofybdena.    By M.  Bucholt?* 

From  the  German  Chemicai.  Jouhi^al  of  Klapjioth^ 

Creli^  &c. 

XT  is  about  26  years  ^ro  that  Sefaede  discovered  in  Mo« 
lybdena  {the  salpfauret  of  Molybdena)  a  peculiar  metallic 
substance,  several  of  the  properties  of  which  he  de* 
scribed,  as  well  as  ita  action  upon  several  o^r  sub-^ 
stances. 

Several 
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Several  able^  chemists,  as  Pelletier,  Heyer,  Ilsemann, 
Ricbter,    Hielm,    Klaproth,  Roprecht,    &c,    have  since 
made   enquiries  upon  this  subject;  but  the  Icnowledge 
which  we  have  derived  from  their  labours,  is  by  no  means 
proportionate  to  the  number  of  chemists  who  have  in- 
vestigated it,  or  the  length   of  time  which  has  elapsed 
since  Schcele's  discovery.    To  be  convinced  of  these,  one 
need  only  cast  a  glance  upon  the  diflperent  elementary 
books  of  chemistry  which  have  been   published.     Who 
must  not  be  surprized   to  see  the  chemists  still  express 
doubts  respecting  th(^  composition  of  molybdena,  such  as 
it  is  found  in  nature  ?     Some  consider  it  as  a  sulphuret  in 
which  the  molybdena  is  in  a  metallic  state ;  others  assert 
that  fhey   have  not  found   it  to    contain    the    smallest 
particle  of  sulphur,  and  consider  the  molybdena,  as  found 
in  nalure,  to  be  native  n^etallic  molybdena.     However, 
the  mere  smell  is  sufficient  to  convince  us  of  the  presence 
of  sulphur  in  it.     Let  laminse  of  the  purest  molybdena  b^ 
heated  to  redness,  and  the  sulphurous  odour  which  ex- 
hales from  them  will  be  sufficient  to  convince  any  one  of 
the  presence  of  sulpliur  who  is  not  entirely  destitute  of 
the  sense  of  smelling.     Moreover,  it  has  not  yet  been  as« 
certained  in  what  proportion  the  oxygen-  is  combined 
with  the  metal  in  the  molybdic  acid,  which  acid  however 
has  been  known  for  so  great  a  length  of  time.     The  want 
of  positive  information  respecting  these  pointsj  led  me  to 
believe  that,  by  undertaking  a  series  of  experiments  upon 
molybdena,    I  should  perform  an   useful  work,    which 
would  contribute  to  augment  and  rectify  our  knowledge 
respecting  the  substance.     I,  owe  to  the  goodness- of  my 
friend  M.  Haberle  the  considerable  quantity  of  molybdena 
which  enabled  me  to  make  these  experiments. 

'The  first  thing  which  I  thought  it  necessary  to  do,  was 
to  ascertain,  beyond  the  possibility  of  doubt,  the  pre- 
sence 
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sence  of  the  sulphur,  and  to  determine  its  quantity.  It 
appeared  to  me  that  the  best  method  I  could  employ  for 
this  purpose,  would  be  to  oxygenate  the  sulphur  and  the 
molybdena,  and  to  separate,  with  the  acid  of  barytes, 
the  sulphuric  acid  that  should  be  formed  ;  but  it  was  ne- 
cessary that  I  shoiild  previously  ascertain  whether  the 
molybdic  acid  which  likewise  forms  with  barytes  a  salt  of 
little  solubility,  might  not  occasion  some  error  in  this  de- 
termination. 

I.  Experiments  to  detennine  th€  composition  of  the  natural 

sulphurated  Mol^/bdena, 

Experiment  1.  Twenty-five  grains  of  very  pure  and 
well  selected  laminse  of  molybdena  were  reduced  to  a 
very,  fine  powder,  and  heated  briskly  in  a  small  glass 
matrass.  No  sulphur  was  disengaged :  the  matrass, 
when  cooled,  contained  a  slight  vapour  of  sulphurous 
acid,  and'  the  red  molybdena  had  scarcely  lost  half  a 
grain  of  its  weight.     This  experiment  proved  therefore  : 

1.  That  the  molybdena  did  not  contain  sulphur  in  excess. 

2.  That  th^  heat  employed  was  not  sufificient  to  separate 
the  sulphur  from  it,  3.  That  there  was  no  oxygen  com- 
bined with  it. 

Experiment  2.  The  molybdena  of  the  preceding  ex- 
periment was  put  into  half  an  ounce  of  pure  nitric  acid, 
of  which  the  specific  weight  wdJ5  1,22;  and  the  whole 
was  boiled  upon  a  sand-bath.  The  acid  attacked  the 
molybdena  pretty  briskly',  but  not  so  much  so  as  I  had 
expected.  In.  order  to  accelerate  the  operation,  and  to 
prevent  the  sulphur  from  passing  into'  the  state  of  sul- 
phurous acid,  I  added  ll  dr^^chm  of  pure  muriatic  acid 
(of  1,1^5)  and  I  drachm  of  nitric  acid.  After  an  hour's 
boiling,  thq  whole  was  converted  into  a  homogeneous  mass 

of 
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of  a  milky  whiteness.  This  I  micKttd  with  ^gbt  times  iu 
weight  of  wajter,  filtrated  and  ieparated  the  sulphuric 
acid  that  waa  foroaed,  by  was^ng.  sufficiently  the  resir 
,  dttum  and  the  filtre*  Into  the  liqofit  that  had  passed 
through  the  filtre,  I  poured  solution  of  muriate  of  barytes. 
A  precipitate  was  formed,  which,  Leing  carefully  col«- 
lected,  dried,  and  heated  to  redness,  wcogbed  72graina, 
and  which  comported  itself  like  pure  sulphate  q£  barytes. 
No  molybdate  of  barytes  was  precipitated:  In  order  to 
ascertain  the  circumstances  under  which  this  precipita- 
tion was  possible,  I  made  the  following  experimef^t. 

Experiment  3.  Five  grains  of  molybdic  acid  were  put 
into  two  ounces  of  distilled  water ;  to  these  were  added 
20  dixxps  of  muriatic  acid,  of  the  sao^  strcfngth  as  that  be- 
fore employed.  This  mixture  was  boiled  for  half  an  bQ^r, 
and  filtrated.  The  liquor  had  a  very  harsh  v^etaUic  tote; 
the  soltKt'ron  of  muriateof  barytes  did  fiet  render  it  turbid, 
whereas  a  snutil  <}uantity  of  sulphuric  acid  immediatd^ 
produced  this  effect.  t  . 

£xf>eriment  4.  Five  grains  of  ooLybdic  acid,  aod.^O 
grains  of  pure  liquid  ammoniac,  icere  put  into  two  oun- 
ces of  water  ;  tbe  mixture  wa&  agitated  till  a  ^perfect  so- 
lution was  effected,  and  a  solution  of  muriate,  of  barytes 
was  added.  Immediately  an  abuodant  flukey  {precipitate 
w*as  produced «  which  was  dissolved,  by  the . adidilioQ  of 
some  drops  of  muriatic,  or  of  nitric  acid,  wiA  tbe  aid  of 
agitation* 

These  experaneots  shew,  )^  that  no  iaffoM^le  moiy)>- 
date  of  barytes  w«3  farmed,  until  th(&  molybdic  salts,  with 
a  base  of  barytes,  were  oeutralised^  but  net  wlAht  any 
free  muriatic  or  nitric  acid  was  present.  2*  That  the 
loolybdena  contained  a  Ifurgs  qMajitity  of  ^vdpfaur;  fot 
tlia  12  grains  of  sulphate  of  barytes^  which  were  obtaip^ 

f"  fipom 
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from  8^  grains  of  molybdena  in  the  second  experiment^ 
represent  nearly  24  grains  of  dry  sulphuric  isicid,  which 
indicates  a  content  of  102  grains  of  sulphur,  or  of  40,8 
to  100  of  molybdena.  These  experiments  being  made^ 
it  was  now  possible  to  proceed  to  a  more  accurate 
analysis. 

Experiment  5.  A  hundred  grains  oflaminseof  molyb* 
dena  were  put  into  a  retort,  with  6  drachms  of  pure  mu** 
riatic  acid,  weighing  1,135,  and  2^  of  nitric  acid, 
equally  pure,  weighing  1,22.  The  distillation  was  per- 
formed with  a  moderate  heat,  upon  a  sand-bath.  At  the 
end  of  an  hour's  ebullition,  almost  the  whole  of  the  liquor 
had  passed  into  the  receiver  ;  what  remained  in  the  retort 
was  white,  with  the  exception  of  some  grey  flakes.  The 
liquor  was  poured  again  into  the  retort,  half  an  ounce  of 
fi^esh  nitric  acid  was  added,  and  the  grey  flakes  disap* 
peared  when  about  a  third  of  the  distillation  was  com- 
pleated.  The  liquor  which  had  passed  over,  contained 
neither  sulphuric  nor  sulphurous  acid.  The  white  mass 
Was  mixed  with  six  ounces  of  water ;  the  mixture  wag 
filtrated y  and  the  residuum  was  washed  several  times,  with 
every  possible  precaution.  In  order  to  assure  myself 
that  in  precipitating  the  sulphate  of  barytes,  which  was 
about  to  be  prepared,  there  would  qot  ar  the  same  time  b0 
precipitated  any  molybdate  of  barytes,  I  added*still  two 
drachms  of  pure  muriatic  aicid  to  the  liquor,  which  con- 
tained only  a  small  quantity  of  molybdic  acid  in  solution ; 
this  being  done,  I  added  solution  of  very  pure  muriate  o^ 
Kirytes,  and  sulphate  of  barytes  was  precipitated,  t  fil- 
ftiated  through  a  filtre/  which  I  had  weighed ;  I  put  the 
fesidiium  into  S  Ounces  of  water,  containing  2  drachms  ot 
iduriatic  acid,  and  stirred  them  together ;  then  I  filtrated 
Again,  and  washed  the  residuum.  After  having  been 
Keated  to  redness,    it  weighed   234  grains,  to  which  6 

Vox.  X. — Second  Series.  C  c  c  grains 
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grains  are  still  to  be  adcl'^d,  as  the  filtre,  when  well  dried, 
was  found  to  hatie  increased  by  so  much  in  weight.    As 
100  grains   of  sulphate  of  barytes   contain  32,5  of  sul- 
phuric acid,  ve  have  94,25  grs.  of  sulphuric  acid  ;  and 
as  according  my  experiments,  1 00  grains  of  sulphuric  acid 
contain  42,5  grains  of  sulphur,  it  follows  that  the  quantity 
of  sulphur  contained  iatbe  100  grains  of  sulphurated  mo- 
lybdena  is  40,56,  a  result  which  diffcrs  very  little  from  that 
indicated  by  the  second  experiment.      This  agreement 
rendered  a  repetition  of  this  analysis  unnecessary  ;  how- 
ever, the  circumstances  df  which  I  shall  speak  hereafter, 
induced  me  to  perform  a  new  one.     I  took  100  grains  of 
pow^der  of  mol3^bdena,  which  I  put  into  a  mixture  of  3 
ounces  of  nitric  acid,    and  one  ounce  of  muriatic,    and 
treated  them  as  before,    with  only  this  difference,    that 
the  larger  quantity  of  acid  which  I  had  employed  at  first, 
rendered   it  unnecessary  to  pour  again  into  the  retort 
what  had  passed  into  the   receiver.      The  sulphate  of 
barytes  obtained  weighed  288   grains,  which,  according 
to  the  preceding  tsomputations,  contain  93,6  grains  of 
sulphuric  acid    and   39,78  grs.    of  sulphur.      Taking  a 
mean  term  between  this  result  and  the  preceding,    we 
may  conclude,  that  the  sulphuret  of  molybdena  coQtain9> 
in  100  parts, 

Sulphur     -- 40 

Metallic   molybtieha      -     -     •     ,     qq 

Experiment  6.  A  hundred  grains  of  sulphurated  mo^ 
lybdena,  dissolved  as  before,  and  distilled  to  dryness,* 
were  put  into  two  ounces  of  pure  liquid  ammoniac, 
which  was  diluted  with  an  eq*ual  quantity  of  water  :  they 
were  agitated  in  it,  and  at  the  end  of  a  quarter  of  an 
hour,  the  whole  was  dissolved,  with  the  exception  of 
some  yellowish  flakes,  which  collected  upon  tiie  filtre,  and 
heated  to  redness,  did  not  weigh  altogether  a  grain.     By 

boiMng 
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boilipg  in  muriatic  acid,  they  were  decomposed^  and 
gave  0,75^grs.  of  eilex,  and  0,25  gra.  of  oxyd  of  ii*on. 
This  small  quantity  leadsme  to  chink,  that  these  two  sub- 
stances are  only  accidental  in  molybdena,  and  that 
they  were  mechanically  combined  with  the  specimens 
analysed. 

I  endeavoured  to  procure,  from  the  subsequent  expe- 
riments, a  certain  quantity  of  molybdic  acid.  I  employed 
the  processes  which  1 1  have  indicated  in  another  work, 
and  of  which  I  shall  give  a  short  account. 

II.  Process /or  obtaining  Molybdic  Acid, 

I  took  11,5  ounces  of  molybdena,  from  which  the 
quartz  that  adhered  to  it  had  been  alnxost  entirely  sepa- 
rated. These  I  put  into  a  large  crucible,  which  I  placed 
obliquely  over  the  fire.  At  first  I  applied  a  heat  suffi- 
ciently strong  to  set  fire  to  the  sulphur,  whix;h  I  after-^ 
wards  diminished,  and  roasted  the  matter,  stirring  it 
from  time  to  time  with  an  iron  spatula.  A  large  quantity 
of  sulphurous  acid  was  disengaged,  and  the  mass  to  be 
roasted  covered  itself  entirely  with  a  crust  of  the  purest 
molybdic  acid,  which  was  of  a  lemon  yellow  colour 
whilst  over 'the  fire,  but  assumed  the  most  beautiful  silvery 
whiteness  when  cooled.  With  some  caution  and  trouble, 
it  would  have  been  possible  to  change  thus  the  whole  of 
the  matter  into  molybdic  acrd  :  but,  as  this  would  have 
required  much  time  and  attention,  I  concluded  the  ope* 
ration,^  when  I  saw  that  the  greater  part  of  the  sulphur 
had  been  volatilized,  that  there  was  formed  a  large 
quantity  of  molybdic  acid,  and  that  on  leaving  it  exposed 
to  a  less  intense  heat,  the.  mass  began  to  agglutinate,  and 
even  to  become  again  fluid  at  the  sides  of  the  crucible.  I 
obtained  by  this  operation  8,5  ounces  of  a  grey  brilliant 
matter,   entirely   crystalliue,   which,  when    pulverized, 

C  c  c  2  was 
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was  of  a  whitish  grey.  There  remained  half  an  oonc^  of 
it  axlhering  to  the  sides  of  the  crucible,  from  which  it  was 
difficult  to  detach  it. 

The  pure  molybdic  acid  is  separated  from  the  roasted 
mass,  by  heatiug  it  with  water,  adding  carbonate  of  soda, 
till  no  more  effervescence  takes  place,  and  afterwards 
boiling  it  with  a  small  excess  of  soda ;  the  separation  is 
also  effected  by  digesting  the  mass  with  pure  fluid  am* 
moniac ;  the  heterogeneous  parts,  such  as  the  quartz  and 
the  oxyde  of  iron,  remain  undissolved.  Nitric  acid  is 
poured  into  the'  neutralised  liquid,  and  the  molybdic 
acid  is  precipitated.  We  may  alto  decompofi^  the  mo- 
lybdate  of  ammoniac  by  fire,  ^nd  we  then  obtain^  ac- 
cording to  the  circumstances,  sometimes  molybdic  acid, 
sometimes  molybden  in  the  metallic  state^  or  at  least  ap* 
proaching  to  the  metallic  state. 

I  employed  the  latter  means  (ammoniac)  as  being  the 
most  advantageous.  Former  experiments  had  shewn 
me,  that  3  parts  of  pure  liquid  ammoniac,  weighing 
0,97,  dissolve  one  part  of  molybdic  acid  reduced  to  very 
fine  powder,  and  separate  it  from  all  the  impurities  with 
which  it  may  be  mixed  ;  I  therefore  pulvepzed  thd  pro- 
duct  of  the  preceding  roasting  ;  I  put  it,  with  ammoniac, 
into  a  well-stopped  bottle,  and  let  it  digest  for  twelve 
hours,  stirring  it  from  time  to  time.  The  acid  disap- 
peared,  and  there  remained  two  ounces  of  heterogeneous 
parts,  which  still  contained  some  small  quantity  of  unde- 
composed  molybdena.  This  residuum  ws^  boiled  with 
two  ounces  of  ordinary  nitric  acid  ; ,  the  molybdena  was 
easily  changed  into  acid, ,  which  was  obtained  entirely 
pure,  by  means  of  ammoniac. 

*f\i^  alhmoniacal  liquor  in  which  the  roasted  mass  had 
been  dissolved  became  a  little  turbid  at  the  end  of  five 
hours,  and  assamed  a  yeHow-ochre  Colour.  Five  dajs 
■'■•''■■'''••  '^    ■     ■  after,' 


^r>  th^  matter  which  produced  the  turbidity  was  depo- 


'sited,  and  it  comported  itself  as  oxyd  of  iron.  A  part  of 
the  limpid  solution  was  evaporated  to  dryness^  and  a  part 
of  the  residue  w^s  heated  to  redness,  in  ordc;r  to  obtain 
from  it  the  pure  molybdic  acid,  as  I  had  formerly  done 
with  a  smaller  quantity ;  but  I  wa^  disappointed  in  my 
expectation.  At  first  the  molylKlate  of  ammoniac  became 
blue,  and  at  last  it  assumed  throughout,  even  in  its  interior, 
a  metallic  aspect ;  its  colour  was  changed  from  blue  to  a 
coppery  redness,  and  it  had  an  appearance  similar  to  that 
of  some  products  which  I  had  formerly  obtained,  and 
which  every  thing  indicated  to  be  molybdetia  in  the 
metallic  or  almost  metallic  state.  The  mass  became 
oxydated  anew  at  the  surface :  it  was  more  agglutinated 
it)  the  places  vThere  the  heat  had  been  more  intense. 

III.     Experiments   to  determine  the   most   advantageous 
Method  of  redticing  Molj/bdena  to  the  metallic  State. 

Exp.  7  and  S.  Having  obtained,  by  ihe, process  which 
I  have  just  indicated,  a  mass  which  I  had  every  reason  to 
Relieve  was  in  the  metallic  state  before  other  experiment^ 
had  givm  me  fresh  insight  into  its  nature,  I  resolved  to 
employ  the  disoxygenating  action  of  ammoniac,  in  order 
to  obtain  the  molybden  in  the  metallic  state.  For  this 
purpose,  I  took  six  ounces  of  liquid  molybdate  of  animo* 
niac,  which  I  evaporated  to  dryness  (during  the  evaporv 
ti%n  it  e:2^haled  a  smell  very  similar  to  that  of  vanilla).; 
the  saline  residuum  w^  put  and  pressed  in  a  small  g}as$, 
.of  a  proper  form,  and  covered  wiUi  a  layer  of  charcoal 
ppwder.  This  glass  was  placed  in  a  crucible,  its  si4es 
sui^roupd^d  with  sand,  and  the  whole  was  put  upon  the 
fire,  When  the  ammoniac  was  volatilized,  the  glass  was 
dosed  ;^ith  a  stopper  of  phalk,  the  fire  was  briskly  &ugj- 
mpnt^^A,  Vi^  the  «racible  kept  for  half  an  hour  exposed  to 

a  strong 
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a  strong  red  heat,  which  caused  the  glass  to  melt.  After 
coolingy  I  found  a  mass  of  considerable  compactness, 
easily  pulverizable,  of  a  copper  colour,  inclining  in  some 
parts  to  a  blue,  of  a  metallic  lustre,  and  presenting  crys« 
talline  laminae.     It  weighed  three  drachms. 

In  order  to  see  whether  this  mass  might  not  be  fused 

« 

into  a  button  by  a  more  intense  heat,  I  pounded  it  ^the 
powder  was  of  a  violet-colour,  inclining  to  a  copper- red) ; 
put  it  into  a  coated  crucible,  and  pressed  it  strongly 
down,  covered  it  with  a  layer  of  charcoal  about  a  finger's 
breadth  in  thickness,  closed  the  crucible  well,  and  kept 
it  for  half  an  hour  in  a  forging  heat,  in  which  It  was 
heated  to  whiteness.  After  it  had  cooled,  I  found  the 
mass  agglutinated  in  the  places  where  it  had  been  the 
mo^t  exposed  to  the  action  of  the  fire  ;  but  in  the  middle 
it  was  pulverulent,  and  had  preserved  its  colour. 

Exp.  9  and  10.  Wishing  to  repeat  the  preceding 
experiments  with  a  more  intense  heat,  I  put  molybdate  of 
ammoniac  into  a  Hessian  crucible.  After  the  volatiliza- 
tion of  the  ammoniac  by  a  moderate  heat,  I  covered  the 
mass  with  a  layer  of  charcoal-powder,  and  closed  the 
crucible.  I  urged  the  fire  to  M^hiteness,  and  kept  the 
crucible  in  this  state  for  half  an  hour.  After  cooling,  I 
found  a  compact  mass  of  a  violet-brown  colour,  the  lower 
part  of  which,  that  which  was  in  contact  with  the  bottom 
of  the  crucible,  and  which  consequently  had  experienced 
the  sti^ongest  degree  of  heaf ,  presented  a  Sufficient  consist- 
ence. It  could  not  be  reduced  to  powder  without  diffi- 
culty. This  powder  was  of  a  violet  colour,  arid  appeared 
to  consist  of  a  muitit^de  of  small  crystalliile  filaments, 
having  a  metallic  brilliancy.  The  fissures  which  tra- 
versed the  mass  in  every  direction,  presented  at  their 
sides  a  great  quantity  of  larger  filaments,  also  of  a  violet 
colour,  and  of  a  very  beautiful  metallic  lustre ;  even  the 

exterior 
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exterior  of  the  mass  was  in  a  great  part  covered  with 
filaments,  though  of  smaller  size,  and  exhibited  an  agree- 
able play  of  colours.  The  upper  pdirt,  which  had  been  in 
contact  with  the  charcoal  powder,  gave  some  reflections 
of  an  indigo-blue.  The  outside  of  the  crucible  was  spotted 
with  green  in  several  places. 

Several  circumstances  of  the  preceding  expc^riment 
indicated  that  the  mass  would  have  become  softer  atfd 
more  compact  if  it  had  been  exposed  to  the  action  of  a 
more  violent  fire.  I  therefore  took  an  equal  quantity  of 
molybdate  of  ammoniac,  and  exposed  it  for  the  space  of 
an  hour  to  the  action  of  the  most  intense  heat.  After 
cooling  I  found  a  mass  weighing  five  drachms,  perfectly 
similar  to  the  preceding ;  but  which  however  appeared  to 
be  a  little  more  compact,  and  the  fissures  were  filled  with 
more  crystalline  filaments,  and  in  larger  quantity.  These 
filaments,  when  viewed  through  a  magnifying  glass,  and 
exposed  to  a  strong  light,  resemble  polished  similoi*. 
The  largest  of  them  have  even  this  appearance  to  the 
naked  eye. 

As  the  masses  obtained  in  the  four  preceding  experiments 

0 

had  a  specific  weight  from  4,5  to  5,67,  according  to  their 
different  densities,  and  as  this  is  the-specific  weight  which 
several  authors  assign  to  the  metallic  molybdena ;  as,  more- 
over, when  heated  in  contact  with  the  air,  or  with  nitric 
acid  (which  produces  a  disengagement  of  oxygen  gas),  they 
yielded  molybdic  acid ;  and,  finally,  as  they  had  a  metal- 
lic aspect,  I  was  led  to  regard  them  as  reguli  of  molyb- 
dena, and  that  the  rather  as  no  person  had  hitherto  spoken 
of  such  an  oxT/d,  But  subsequent  observations  have  shewn 
me  that  these  masses  were  molybdena  \n  a  particular  state 
of  oxydation  ;  and  that  by  the  processes  which  I  had  till 
then'  employed  it  would  not  be  possible  for  me  to  obtain 
the  molybdena  in  the  pure  metallic  state.    I  was  there* 

fore 
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fore   necessitated    to    attempt   the    reduction  by  other 


means. 


Exp.  II,  12y  and  13.  I  took  four  dracbnis  of  molyb- 
date  of  ammoniaCy -similar  to  the  two  masses  obtained  in 
the  preceding  experiments.  I  pulverized',  and  mixed 
them  with  olive  oil,  to  the  consistence  of  a  thick  paste.  I 
heated  in  a  crucible  till  the  oil  was  burnt ;  then  I  pressed 
what  remained,  and  covered  it  with  a  layer  of  pulverized 
ch&rcoal ;  over  which  I  sprinkled  a  small  quantity  of 
powdered  chalk.  I  then  placed  another  crucible  over  it, 
and,  urging  the  fire  to  the  most  intense  incandescense,  I 
kept  it  for  five  quarters  of  an  hour  in  this  state.  After 
the  combustion  of  the  oil  the  mass  was  pulverulent,  of  a 
dark  blue  colour,  approaching  nearly  to  black,  and  in 
some  parts  violet.  After  the  action  of  the  intense  heat  to 
which  it  had  been  exposed,  it  was  entirely  of  an  ash-grey 
colour,  and  formed  a  mass  of  an  earthy  appearance,  the 
parts  of  which  had  very  little  mutual  iadhesion.  The  part 
in  contact  with  the  crucible  presented  scarcely  the  slightest 
indication  of  fusion.  When  put  into  nitric  acid,  it 
produced  a  more  considerable  effervescence  tlian  the  pro* 
ducts  of  the  preceding  experiments.  The  solution  thus 
produced  was  at  first  reddish,  and  afterwards  assumed  a 
milky  whiteness.  I  added  concentrated  muriatic  acid  to 
it,  and  boiled  to  dryness,  without  any  sensible  solution 
taking  place.  These  circumsiances  led  me  to  believe  that 
the  molybdena  was  entirely  reduced,  and  that  nothing 
was  wanting  but  thq  union  of  its  particles  into  a  button. 

Wishing  to  obtain  such  a  button,  I  pulverized  the  mass 
obtained  in  the  preceding  experiment,  ^nd  which  weighed 
3|  drachms.  I  pressed  it  into  a  small  crucible,  and  ex- 
pbsed  it  again  ^  for  the  space  of  an  hour  and  a  half,  to 
the  most  violent  forging  heat.  This  heat  was, so  intense 
that  the  whole  surface  was  vitrified,  ^nd  iron  was  melted 

and 
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and  burnt  in  three  minutes,'  After  cooling,  tbe layer  of 
chi^rcoal  powder,  which  had  been  put  at  the  top,  had 
scarcely  undergone  any  alteration.  The  molybdena  had 
preserved  alpiost  completely  the  same  form  which  it  had 
before ;  it  \yas  of  an  a^h-grey  colour,  its  particles  were 
but  feebly  agglutinated,  and  no  trace  of  fusion  could  be 
perceived,  not  even  in  the  part  that  had  adhered  to  the 
sid^  of  the  crucible.  Its  weight  was,  as  before,  3^ 
drachms. 

I  took  the  same  mass  the  thi^d  time,  pulverized  it  wit^i 
six  grains  of  charcoal,  and  exposed  it  again  for  an  hour 
and  a  half  to  a  forging  heat,  which  I  endeavoured  to 
render  as  intense  as  possible.  After  cooling,  the  mass  had 
tbe  same  ash-cololir  as  b<^fore ;  when,  the  crucible  was 
inverted,  it  fell  from  it  without  breaking ;  it  had  a  little' 
degree  of  consistence,  but  nevertheless  it  was  friable 
between  the  fingers,  and  easily  pulverizable.  No  trace 
of  fusion  could  be  discovered  in  the  interior  of  the  cruci- 
ble. The  weight  bad  been  diminished  by  six  grains,  on 
account  of  what  had  remained  adhering  to  the.  crucible. 
When  the  mass  wfis  immersed  in  water,  it  imbibed  the 
liquid  with  avidity  .into  its  interstices* 

Exp.  14  and  15.  In  order  to  ascertain  whether  the 
molybdic  acid  could  be  reduced^by  the  mere  action  of 
6re,  without  being  mixed  with  carbonaceous  matters,  I 
took  a  piece  of  acid  which  had  been  fused,  and  which 
weighed  5^  grains.  I  placed  it  in  the  middle  of  powdered 
char(;:oal,  in  a  crucible,  and  exposed  it  for  an  hour  and  a 
.half  to  the  same  degree  of  fire  as  in  the  preceding  experi*- 
ment.  I  obtained  a  pasty  mass,  which  bad  not  more 
consistence  than  that  of  Experiments  12  and  13.  It  was 
likewise  of  an  ash-grey  colour,  and  had  lost  18  grains  of 
its  weight,  which  amounts  to  32,73  in  100.  It  comported 
itself  in  nitric  acid  like  the  masses  obtained  in  tbe  precede 
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ing'cxpenriments.  2T0  grains  of  the  matter  obtained  from 
the  naolybdate  of  anunoniac  roasted  in  Experiments  9  and 
10}  treated  in  the  same  manner,  and  kept  for  a  quarter  of 
an  hour  in  incandescence,  gave  a  product  similar  to  that 
o£  Experiments  12  and  13.  Tbey  bad  experienced  a  loss 
of  73  grains,  which  amounts  to  28,89  per  Cent. 

In  a  second  experiment,  464  grains  of  the  violet-brown 
03(icJ^  having  been  kept  for  only  half  an  hour  in  a  moderate 
strong  red  heat,  there  resulted  a  mass  which  was  but  imr 
perfectly  reduced  ;  the  interior  was  in  no  wise  changed ; 
only  the  surface  was  grey.  Placed  again  upon  the  fire, 
and  kept  for  h^If  an  hour  in  a  state  of  incandescence,  it 
was  entirely  reduced,  and  lost  74  grains,  which  amounts 
to  28,03  per  cent,  Hence  it  follows  that  the  substance 
obtained  from  the  molybdate  of  ammoniac  is  very  far 
from  being  in  the  metallic  state. 

These  experiments  shew  that  the  oxygen  may  be  se** 
parated  from  the  molybdena  by  the  mere  action  of  fire 
j^nd  the  contact  of  charcoal.  They  prove  that  the  re* 
duction  of  the  oxyd  and  of  the  acid  of  molybdena  may  be 
effected  without  much  difficulty.  It  remained  to  be  as- 
certained whether  this  reduction  could  be  performed  upon 
larger  quantities,  and  whether  the  niolybdena  mig^ht  not 
be  obtained  in  a  button. 

Experiments  16  and  17.  I  took  ten  drachms  of  molyb- 
dfite  of  ammoniac,  which  having  put  into  a  glass,  I  placed 
in  a  crjuclble,  and  heated  to  redness  for  half  an  hour.  I 
•  pbt^jn<ad  an  ounce  of  violet-brown  oxyd  forming  a  mass; 
this  mass  J  plai^e^l  in  a  crucible;  surrounded  it  with  puU 
verij?e(i  charcoal,  and  Hept  it  exposed  for  an  hour  to  the 
mpst  intense  forging  h*eat.  I  obtained  a  metallic  mass, 
the  parts  pf  which  were  more  or  less  inter-spersed  with 
.b.ul^bles  apd  rpore  or  less  tenacious  j  however,  in  no  part 

vpa5 


JSsperimtnts  an  MdyhdetUi.  897 

was  t))6  tenacity  such  that  the  matter  could  not  be  re- 
duced to  powder  by  striking  upon  it  Its  external  sur*- 
face  was  of  an  ash-grey  colour ;  in  its  interior,  and  even 
at  the  surface  where  cavities  and  hollows  had  formed,  it 
had  a  true;  metallic  lustre  and  a  silvery  blue  cast.  The 
parts  which  had  this  lustre  being  triturated  and  pounded 
in  a  porcelain  mortar,  extended  themselves  a  little  utidtf 
the  pestle,  which  increased  their  brilliancy  ;  but  by  con« 
tinning  the  operation  they  were  reduced  to  a  grey  pow- 
der. Their  hardness  previous  to  the  trituration  was  su* 
perior  to  that  of  silver  at  0,750,  for  they  scratched  it. 

In  oj^der  to  obtain  this  matter  in  small  fused  parts,  I 
pounded  six  drachms  of  it,  and, pressing  them  strongly  into 
a  coated  crucible,  I  exposed  them  for  an  hour  and  a  half 
to  the  most  violent  forging  heat.  After  cooling,  I  found 
that  the  volume  of  the  mass  was  diminished  by  one-fourth, 
and  that  it  had  become  agglutinated.  I  could  notsepa- 
rate  it  from  the  crucible  without  breaking  the  latter ;  in 
the  parts  which  had  been  in  contact  with  the  sides  and 
the  bottom,  it  had  a  considerable  tenacity  ;  hut  this  was 
not  the  case  with  the  surface.  It  could  not  however  be 
said  that  it  had  in  any  part  been  actually  fused  ;  its  parts 
were  only  agglutinated  by  an  incipient  fusioUi  It  pre- 
sented throughout  a  large  quantity  of  filaments,  which 
were  of  a  silvery  *  whiteness  and  a  metallic  lustre;  when 
crushed  upon  glass  or  poj^celain,  they  assumed  a  bril* 
liancy  intermediate  between  that  of  tin  and  that  of  silver ; 
but  which  disappeared  at  the  end  of  12  or  15  minutes* 
iVt  the  bottom  of  the  crucible  were  found  small  particles 
of  molybdena,  of  the  size  of  pins  heads,  and  which  had 
evidently  run.  They  had  a  perfectly  metallic  lustre  and 
rfsilvery  whiteness,  like  that  of  the  filaments  just  men- 
tioned.   The  lower  half  of  the  mas^  of  metallic  molyb-* 
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den,   having  been  triturated  with  a  porcelain  pestk, 
likewise  assumed  the  same  lustre  ^. 

Though  the  molybdena  had  here  all  the   properties 
which  characterize  the  metals — the  lustre,  the  compact* 
ne$s,  and  even  the  malleability^  though  but  in  a  slight 
degree;   yet  1  could  not  obtain   a  well  fused  metallic 
grain,  by  exposing  afresh  a  piece  of  the  mass  obtained  in 
the  former  experiment,  weighing  40  grains,  to  the  most 
violent  forging  fire  for  the  space  of  two  hours.     An  ex- 
periment which  I  afterwards  made  upon  two  ounces  of 
brown  ox  id,  gave  me  a  more  fortunate  result  than  those 
which  I  had  till  then  obtained.     I  kept  this  oxid  exposed 
to  the  most  violent  and  best  sustained  fire,  but  only  for 
the  space  of  j^n  hour ;  and  though  the  whole  mass  was 
not  fused  into  a  button,  yet  in  some  parts  there  were  seen 
portions  from  one  to  two  drachms  in  weight,  almost  com- 
pletely fused,  having  a  spherical  surface,  a  white  metal* 
lie  lustre,  and  a  much  stronger  consistent/e  than  in  the 
masses  which  I  had  till  then  obtained.    When  these  me- 
tallic  portions  were  rubbed  against  a  very  smooth  piece  of 
porcelain,  'they  assumed  a  lustre  hardly  to  be  distinguished 
from  that  of  silver.     I  must  also  remark  that  this  lustre 
remained  for  several  days,  whereas  in  my  other  expcri- 

*  Ruprecht  appeari  to  have  observed  something  of  a  similar  kind. 
He  says,  that  in  attempting  to  reduce  molybdena,  he  had  obtained 
sm£^l  metallic  grains,  the  smallest  of  which^  '  had  the  appearance  of 
silver,  and  that  the  sides  of  the  crucible  exhibited  an  incrustation  of 
the  same  colour:  however,  he  does  not  venlnre  to  assert  that  these 
g'rains  were  entirely  metallic  ;  for  others  were  seen,  which  were  cither 
«f  a  whitish  grey,  or  of  a  reddish  or  hluUh  colour.  The  sequel  of  this 
memoir,  and  what  has  already  been  said,  shews  ihat  these  coloured 
grains  belong  to  the  oxyd  of  which  we  have  ma(}e  mention.  Hi^m, 
seeing  that  molybdena  communicates  to  other  metals  a  lighter  colour, 
conieludes  that  its  own  colour  is  white;  a  conclusion  which  is  con* 
firmed  by  my  experiments. 
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ments  it  did  not  continue  an  entire  hour ;  probably  in 
consequence  of  the  humidity  of  the  air. 

From  the  experiments  hitherto  recorded,  we  may  con- 
clude : 

1.  That  the  fire,  in  decomposing  the  molybdate  of 
ammoniac,  causes  the  acid  to  pass,  by  virtue  of  the  dis- 
oxygenating  action  of  the  ammoniac,  into  a  less  degree  of 
oxygenation,  and  gives  rise  to  a  particular  oxid,  of  which 
we  have  mentioned  some  of  the  external  characters,  in 
recording  the  Experiments  11,  12,  and  13". 

2.  That  the  oxyd  and  the '  acid  of  molybdena  are  com- 
pletely reduced  by  the  mere  action  of  fire,  when  they 
are  placed  in  the  middle  of  pulverized  charcoal,  and  that 
the  metal  then  appears  of  an  ash-grey  colour ;  but  that 
this  metal  being  difficult  of  fusion,  it  is  necessary  to  em- 
ploy the  most  intense  degree  of  heat,  in  order  to  obtain 
a  more  compact  metallic  button,  the  possibility  of  which 
is  placed  beyond  all  doubt  by  the  experiments  which  we 

have  related. 

\ 

IV.  Dtfermination  of  the  specific  Weight  of  AMybdena^ 

The  property  possessed  by  the  masses  of  molybdena 
which  I  had  obtained  in  the  metallic  state,  of  imbibing 
water  when  immersed  in  it,  renders  the  accurate  deters 
minatipn  of  their  specific  weight  very  difficult.  In  the 
three  experiments  which  I  made  upon  this  subject,  I 
suspended  the  masses  by  a  hair  to  one  of  the  arms  of  a 
very  exact  balance,  and  in  order  to  expel  the  air  £te 
much  as  possible,  I  boiled  these  masses  for  a  quarter  of 
an  hour  in  distilled  water,  after  which  I  operated  in  a 
medium  temperature. 

The  firslt  experiment  gave  a  specific  weight  of  S,636  ; 
the  second  of  8,490,  and  the  third  of  8,615;  so  that,  we 
shall  not  deviate  very  far  from  the  truth  if  we  reckon  this 

weight 
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weight  at  the  mean  term  of  8,611.  (?)  The  result ,  it  ia 
true,  differs  much  from  that  indicated  by  some  writers^ 
who  fix  this  %veight  at  4,5,  and  6^5.  ,  Hielm  stated  7,5, 
as  the  maximum f  but  it  is  probable^ that  the  masses  from 
which  these  determinations  were  taken,  were  not  pure, 
that  theyx  were  in  part  oxidated  or  filled  with  bubbles, 
which  must  have  given  to  Hielm,  Ruprecht,  and  Hei* 
denger  a  specific  weight  less  than  the  real  one. 

V.  Determination  of  the  Proportion  ff  the  Oscygent  to  the 

Metal  in  the  Molybdic  Acid, 

Experiment  18.  The  knowledge  of  the  quantity  of 
metal  contained  in  the  natural  sulphuret  of  molybdena, 
furnishes  a  commodious  means  of  determining  this  pro- 
portion. For  this  purpose,  I  took  a  hundred  grains  of 
select  laminae  of  molybdena,  which  I  put  into  a  small 
crucible  with  some  acid,  as  has  been  mentioned  above, 
and  distilled  to  dryhess.  Towards  the  end  of  the  opera- 
tion, sulphuric  acid  was  disengaged  in  heavy  grey  va- 
pours. In  order  entirely  to  expel  this  acid,  I  cautiously 
broke  the  crucible,  and  put  the  pieces  into  a  small  glass^ 
which  I  placed  upon  the  sand-bath  in  a  crucible,  and 
heated  to  redness  for  half  an  hour,  whereby  the  whole  of 
tb^  sulphuric  acid  was  volatilized,  and  the  molybdic  acid 
remained  pure  in  the  form  of  small  crystals,  of  a  yellowish 
white  colour  inclining  to  grey.  This  residuuqfi  weighed 
ninety  grains.  The  fragments  of  glass  were  weighed, 
carefully  washed,  and  weighed  again,  when  they  were 
found  to  have  lost  a  grain.  Thus  the  hundred  grains  of 
sulphuret  of  molybdena  had  yielded  ninety-one  grains  of 
n:-iybdic  acid.  Admitting,  as  we  have  already  done, 
srxt-v  >ii-s  of  metal  in  the  sulphuret,  the  proportion  of 
tl.i  r:.eial  13  tlie  oxygene  in  the  molybdic  acid  will  be 

sixty 
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sixty  to  thirty-one,  or  100  to  51,67.    Thus  a  hundred 
parts  of  acid  contain  34,06  of  oxygene. 

Experiment  19.  Wishing  to  prove  this  point  by  a  sjm- 
thetical  experiment,  I  took  some  of  the  matter  obtained 
in  the  decomposition  of  the  molybdate  of  ammoniac,  by 
the  action  of  fire,  which  I  then  considered  as  molybdena 
in  the  metallic  state,  and  endeavoured  to  oxygenate  it. 
When  I.had  poured  upon  it  nitric  acid,  of  1,22  specific 
gravity,  a  brisk  effervescence  immediately  took  place, 
which  continued  for  some  time,  without  requiring  any 
application  of  heat ;  but  when  I  dried  the  oxygenated 
mass,  it  was  suddenly  thrown  out  of  the  vessel,  and  a  loss 
was  occasioned  which  prevented  me  from  continuing  the 
experiment.  I  repeated  the  operation,  employing  a  very 
long  glass,  in  order  therein  to  dry  and  fuse  the  oxygenated 
mass.  A  hundred  grains  of  oxyd,  treated  with  ten 
drachms  of  nitric  acid,  gave  a  radiated  mass,  which 
weighed  exactly  109  grains.  If  we  add  a  grain  for  what 
might  have  remained  adhering  to  the  vessels  employed, 
we  shall  have  1 10  grains  of  acid,  for  100  grains  of  oxyd* 

This  result  differed  so  widely  from  the  preceding,  that 
I  plainly  saw,  that  either  the  matter  which  I  had  taken 
lor  molybdena  in  the  metallic,  state,  was  not  y^t  in  that 
#tate,  or  that  I  ha(ji>deceiv^d:  myself  in  the  determination 
of  the  content  of  sulpliuiv,  and  iii  that  of  the  oxygene, 
which  t]ie  natutal  sulphurated,  molybdena  is  capable  of 
absorbing.  I  therefore  resolved  toxepeat  my  experiments* 

I  have  already  given  the  result;  of  the  .second  operation 
which  I  performed,  in  order  to  ascertain  the  quaatity  of 
sulphur  contained  in  the  molybdena.  That  which  I  made 
in  order  to  verify  the  proportion  of  the  oxygene  to  the 
metal  in  the  formation  of  the  acid,  consisted  in  taking  a 
Jbundred  grains  of  natural  sulphurated  piolybdena,  which 
J  put  into  a  mixture  of  an .  ounce  of  muriatic  acid  and 

three 
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three  ounces  of  nitric  acid  ;  and  in  order  to  avoid  all  loss 
by  the  bubbling  up  of  the  mixture,  I  performed  the  oxy- 
genation  in  a  long  vessel,  which  I  placed  first  upon  a 
sand  bath,  and  then  in  a  crucible,  the  sides  and  bottoms 
of  ^vhioh  were  lined  with  chalk.  By  this  process,  I  ob- 
taio^d  ninety  grains  of  molybdic  acid,  which  indicates 
fifty  parts  of  oxygen  to  100  of  metal :  the  molybdic  acid 
therefore  contained  in  a  hundred  parts  66,67  of  metal, 
jind  33,33  of  oxygen. 

The  regulus  of  mc^ybdena,  which  I  had  obtained  in 
my  preceding  experiments,  furnishj^d  me  with  a  new 
means  of  verifying  these  results. 

Experiment  20.  A  hundred  grains  of  th^  metallic  mo« 
lybdena  of  the  13tJi  Experiment,  were  reduced  to  a 
T^y  fine  powder,  and  put  into  a  capsule  of  porcelain ; 
upon  these  we  poured  thirteen  drachms  of  pure  nitric 
Ua4.  (1,22).  An  extraordinary  Qfiervescence  took  place, 
and  much  nitrous  gas  was  evolved.  I  ^vaptsarated  ;  and 
duving  this  operation,  the  matter  which  was  at  first  of  a 
biownish  yellow  edour,  passed  graduallyi  into  a  whitish 
yellow;  as  it  dried,  it  became  orange  coloured,  and 
ciien  blue,  in  the  places  where  the  heat  was  the  most 
intense.  After  having  been  wdl  dried  and  collected,  it 
was  fused  in  a  glass ;  its  weight  was  found  to  have  ang* 
^tented  thirty-four  grains,  which  indicates  25,37  of  oxy- 
gen in  a  hundred  grains  of  molybdic  acid;  it  was  very 
crystalline,  and  formed  crystals  of  a  silvery  white,  in- 
clining to  a  grey. 

The  change  of  colour,  which  has  just  been  mentioned, 
and  which  had  not  till  then  been  remarked,  indicated  a 
satiation  in  the  proportion  of  the  oxygen  to  the  metal 
It. apfieared  probable  to  me,  that  a  portion,  though  a 
small  one,   of  the  charcoal  which  had  been  miied  with 

the  molybdena,  in  order  to  aid  its  reduction^  had  coon 

bined 
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bined  with  it,  had  produced  the  phenomena,  which  had 
been  remarked  during  the  oxygenation,  and  had  changed 
the  proportion  of  the  oxygen  to  the  metal. 

Experiment  21.  .  In  order  to  verify  this  supposition,  I 
thought  it  necess^-y  to  repeat  this  experiment,  employing 
mbl^bdcna  \yliicl)  1  had  reduced  by  merely  placing  the 
mass  to  berecluced  in  pulverized  charcoal,  without  having 
triturated  and  mixed  it  with  this  substance.  The  experi- 
ment  failed  twice  ;  the  first  time,  on  account  of  the  ef- 
fervescence, and  the  extraordinary  tumefaction  which 
took  place  when  the  nitric  acid  was  poured  in,  and  which 
caused  the  matter  to  run  over ;  in  the  second,  the  acid 
had  been  weakeped,  but  some  ejections  of  molybdic  acid 
took  place,  which  o<?l)iisioned  a  loss. 

In  order  to  prevent  these  accidents,  the  experiment 
was  performed  again,  in  wide  capsules.  I  took  a  hundred 
grains  of  pulverized  metal,  and  poured  upon  them  an 
ounce  of  nitric  acid,  mixed, with  half  an  ounce  of  water. 
After  a  few  minutes,  a  very  strong  action  was  produced, 
and  the  liquor  assumed  a  yellowish  red  colour,  inclining 
to  a  brown.  As  the  whole  of  the  metal  was  not  dissolved 
when  the  disengagement  of  gas  ceased,  I  added  half  an 
ounce  of  acid,  and  placed  the  solution  upon  a  sand  bath; 
the  whole  was  then  dissolved,  but  the  liquor  remained  of 
a  yellowish  red  colour,  inclining  to  a  brown  as  before  ; 
only  a  reddish  white  powder  was  seen  swimming  in  the 
liquor.  I  evaporated  to  dryness,  continually  stirring  the 
liquid  ;  the  residuum  had  a  copper  red  colour,  inter^ 
mixed  with  much  white  ;  by  continuing  to  heat,  the  sur- 
face acquired  a  greyish  blue  colour ;  at  the  sides  it  was  of 
^  brown  red,  and  in  some  places  of  an  orange-yellow. 

Thus  it  was  evident,  that  the  diversity  of  colour,  which 

the  oxygenated  molybden'a  presented,  was  not  occasioned 

by  the  charcoal  that  was  mixed  with  it,  but  that  it  might 
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arise  from  the  different  degrees  of  oxydation  of  the  metal. 
It  is  surprising  that  molybdena  oxygenates  itself  so  im- 
perfectly  in  this  manner,  whilst  the  oxygenation  takes 
pjace  much  more  expeditiously,  aqd  ipor^  perfectly, 
when  we  employ  the  sulphuret  of  molybdena.  In  order 
to  produce  a  complete  oxygenation,  I  poured  half  91) 
ounce  of  nitric  acid  upon  the  dry  masS|  and  heated  it. 
Seeing  that  no  sensible  change  took  place,  I  added  two 
drachms  of  pure  muriatic  acid  ;  the  change  then  becain# 
more  rapid,  the  mass  became  more  and  more  compact, 
and  lis:ht  coloured,  and  at  last  white.  It  was  dried  and 
collected  with  care,  it  was  heated  to  redness  for  a  quarter 
of  an  hour  in  a  capsule  of  glass,  and  after  it  had  been 
suffered  to  cool,  it  was  weighed,  >|^en  its  weight  was 
found  to  amount  to  145  grains,  to  which  3  grains  must  be 
added,  for  what  remained  adhering  to  the  sides  of  the 
capsule  ;  so  that  in  this  operation  a  hundred  grains  of 
Wiolybdena  had  absorbed  forty-six  grains  of  oxygen  ;  and 
accordingly  in  lUO  grains  of  acid,  we  have  32,43  of 
oxygen. 

This  experiment  gives  a  result  which  differs  little  from 
those  obtained  in  Experiments  14  and  18.  I  repeated 
the  first  once  more.  I  took  a  piece  of  fused  molybdic 
acid  which  weighed  a  hundred  grains ;  I  put  it  into  a 
crucible  in  the  middle  of  pulverized  charcoal,  and  1  ex- 
posed it,  for  the  space  of  an  hour,  to  the  most  violent 
forging  heat;  the  grey. mass  which  I  obtained  weighed 
exactly  thirty-two  grains  less  than  the  acid  employed. 

Thus  we  may  admit,  without  deviating  much  from  the 
truth,  that  a  hundred  parts  of  metallic  molybdena  ab- 
sorb forty-nine  or  fifty  parts  of  oxygen  wken  this  metal 
passes  into  the  state  of  acid  ;  and  that,  consequently,  a 
hundred  parts  of  molybdic  actd  contain  fcom  thirty-two, 
to  thirty-three  of  oxygen. 

Thesf 
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These  experiments  on  molybdena  in  the  metallie 
state)  atid  upon  the  molybdic  acid,  confirm  the  propor-^ 
tions  which  we  have  assigned  between  the  constituent 
parts  of  the  natural  sulphuret  of  molybdena. 

VI.  Phenomena  iahich  Moli/bdtna  presents  when  exposed  to 
the  Adion  of  Fire ^  in  contact  with  the  atrriospheric  Air. 

A  piece  ^of  molybdena  in  the  metallic  state,  weighing. 
53  grains,  of  ^  middling  consistence  and  an  ash-grey 
colour,  was  put  into  a  Hessian  crucible,  and  exposed  to 
^  beat  that  was  gradually  augmented.  Scarcely  had  the 
heat  risen  to  adarkred^  when  the  surface  of  the v  metal 
assumed  a  brownish  yellow  colour,  and  quickly  passed 
into  a.  beautiful  violet,  inclining  to  an  indigo.  The  meta' 
was  taken  from  the  fire,  and,  on  breaking  it,  it  wasfound 
to  contain  a  nucleus,  the  colour  of  whicb  was  still  grey, 
and  had  undergone  no  alteration.  From  this  nucleus  to 
the  surface  the  colour  successively  passed  into  yellow, 
the  brownish  yellow,  and  lastly  the  blue*  The  metal 
having  been  exposed  again  for  a  sufficient  length  of  time 
to  the  same, degree  of  fire,  it  became  entirely  blue.  It  was 
necessary  to  take  many  precautions  in  order  to  arrive  at 
this  result,  as  the  surface  passed  verV  readily  into  a  bighec 
degree  of  bxydation,  and  was  quicB^y  heated  to  redness. 
Cold  water  was  poured  upon  this  bl^e  mass,  which  was 
in  part  dissolved.  The  solution  was  coihpleted  by  ebul- 
lition, and  was  likewise  of  a  blue,  colour.  Wh^n  the 
crucible  by  heating  more  powerfully  acquired  an  obscure 
redness^  the  metal  speedily  began  to  burn,  assuming  like- 
wise a  dark  red  aspect.  At  this  degree  of  heat  it 
prejserrcd  its  colour  of  a  dark  blue.  When  the  heat 
was  augmented  the  metal  became  almost  incandecent; 
and,  after  cooling,  it9  surface  to  the  depth  of  some  lines 
was  of  a  bluish  white  ^  mocf  towards  the  ceatre  it  was 
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blue  inclining  to  a  violet,  and  the  nucleus  was  a  violet 
inclining  to  birown,  like  the  matter  which  has  been 
obtained  in  decomposing  the  niolybdate  of  ammoniftdby 
the  action  of  beat.  The  metallic  mass,  which  had  but 
little  consistence  till  the  action  of  tlie  fire  had  given  a 
"white  colour  to  its  surfa.ee,  became  more  compact  and 
more  tenacious :  it  could  now  not  be  crushed  without 
difficulty  under  the  fingers.  On  augmenting  the  fire  the 
whole,  surface  became  covered  with  the  molybdic  acid 
that  was  foraged.  This  acid  became  more  and  more 
abundant,  and  at  last  was  fused. 

These  phenomena  manifestly  indicate  different  degrees. 
of  oxydation.  The  brownish  oxyd'may  be  admitted  as 
the  first  degree.  The  violet  brown  oxyd  ii  very  probably 
in  the  same  degree  of  oxygetiationas  tfiat  which  is  ob- 
tained by  heating  the  molybdate  of  ammoiiiac  to  redness. 
The  blue  oxyd  soluble  in  water  seems  to  contain  a  larger 
(Quantity  of  oxygen.  The  bluish  white  oxyd  may  be  con- 
sidered as  a  mixture  of  blue  oxyd  and  white  oxyd  ;  and 
the  latter  is  p^'obably  only  the  niolybdic  acid  which  is 
fused  and  sublimed  by  a  more  intense  degree  of  heat. 
These  different  oxyds  wobld  therefore  succeed  each  other 
in  the  following  order:  the  light  brown,  the  violet-brown 
or  the  violet,  the  blue,  and  the  white. 

Among  these  oxyds  the  blue  principally  attracted  my 
attention^  on  account  of  the  different  manners  in  which  it 
may  be  produced  by  oxydation  and  disoxydation,  in  the 
treatment  of  the  molybdena  by  the  acids,  the  alkaline 
solfThurets,  the  metallic  solutions,  &c.* 

» 
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R.  John  Austin,  of  Glasgow,  has  presented  to  tW 

Spciety  of  Arts,  &c.  a  working  .ipodeL of  a  weaving loooiy 

which  a\ay  be  driven  .by  steam  qt  wMer,    It  is  ^stated  to*- 

possess  the  following  advantages,  .        ' 

1 .  From  300  to  400  looms  may  be  WQjrked  by  one  .water* 

» 

wheel,  or  steam-engine,  all  of  which  will  weave  cloth^ 
superior,  to  what  is  done  in  the  common  way.—- 2.  They 
will  go  at  the  rate  of  sixty  shoots' in  a  minute,  ortwo- 
yards  of  a  nine-handred  web  in  an  hour. — 3.  Tbey  will 
keep  regular  time  in  working,  stop,  and  begin  again,  a$' 
quick  as  a  stop-watch  .-7-4.  They  will  keep  conatantly 
going,  except  at  the  time  of  shifting  two  shuttles,  whew 
the  weft  on  the  pirns  is  done. — 5>  In  general,  no  knocis: 
need  to  be  tied,  and  never  more  than  one,  ia  place  of 
two,  which  are  requisite,  in  the  commoa  way,  when  a^ 
thread  breaks. — 6.  In  case  the  shuttle  stops  in  the  shed, 
the  lay  will  not  come  forw^ard,  and  the  loom  will  in* 
stantly  stop  working. — 7.  They  will  .weave,  proportion- 
ally slower,  or  quicker,  according  tb  Jbhe  breadth  and 
quality  of  the  web,  which  may  be  the  broadest  now 
made. — 8.  They  may  be  mounted  with  a  harneas,  or 
spot  heddles,*to  weave  any  pattern,  twilled,  striped,  &e. 
— 9.  There  is-^  but  one  close  shed,  the  same  in  both- 
breadths,  and  the  strain  of  the  working  has  no  effect  on- 
the  yarn  behltid  the  rods. — 10.  The  bore  and  temples  al- 
ways keep  the  same  proper  distance. — '11.  There  is  no 
time  lost  in  looming,  or  cutting.out  the  cloth ;  but  it  is 
done  while  the  loom  is  working,  after  the  first  time. — 12. 
The  weft  is  well  stretched,  and  exa&ly  even  to  the  fabric 
required.-r-13.  E^ery  piece  of  cloth  is  measured  to  a: 
straw's  breadt}i,  and  marked  where  to  he  out;  at  any- 
I  given 
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given  length. — 14.  The  loom  will  work  baekwai^ds,  in 
case  of  any  accident,  or  of  one  or  more  shoots  missing.— 
15.  Every  thread  is  as  regular  on  the  yarn  beam  as  in  the 
cloth,  having  no  more  than  two  threads  in  the  runner- — 
16*  If  a  thread  should  appear  too  coarse  of^  fine  in  the 
web^  it  can  be  changed,  or  any  stripe  altered  at  pTe:a-^ 
sure. — 17»  They  will  weave  the  finest  yarn,  more  ten- 
derly, and  regularly,  than  any  weaver  can  do  with  his 
hands  and  feet. — 1%.  When  a  thread  either  of  warp  or  weft 
breaks  in  it,  the  loom  will  instantly  stop,  without  stop- 
ping any  other  loom,  and  will  give  warning  by  the  ring- 
ing of  a  bell. — 19*  A  loom  of  this  kind  occupies  only  the 
.same  space  as  a  common  loom  ;  the  el^pense  of  it  will  be 
about  half  moi*e;  but  this  additional  expense  is  more 
than  compensated  by  the  various  additional  machinery, 
employed  for  preparing  the  yarn  for  the  common  loom, 
and. which  this  loom  renders  entirely  unnecessary. — 20. 
The    reeling,    winding,    warping,    beaming,    looming, 
combing,  dressing,    fanning,    greasing,    drawing  bores, 
sjiifting  heddles,  rods  and  temples,  which  is  nearly  one- 
half  of  theweaver!s  work,  together  with  the  general  waste 
accompanying  them,  which  is  about  six  per  cent,  of  the 
value  of  the  yam,  and  all  which  occur  in  the  operations 
of  the  common   loom,  do  not  happen  with  this  loom, 
which,  by  its  single  motion,  without  further  trouble,  per- 
fofms  every  operation  after  the  spinning,  till  the  making 
of  the  cloth  be  accomplished  ;  by  which,  independent  of 
the  saving  of  the  waste,  the  expense  incurred  for  reeling, 
warping,  winding,  &c.    is  saved,    amounting  to  above 
twenty  per  cent*-  of  the  yarn. — 21.  The  heddles,  reed, 
and  brushes,  will  wear  longer  than  usual,  from  the  regu- 
larity of  their  motion. — 22.  More  than  one-half  of  work- 
menship  wilt  be  saved  :  one  weaver  and  a  boy  being  quite 
sufficient  to  manage  five  looms  of  coarse-wOrk,  and  three 
or  in  fine-work. 

List 
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OHN  Falconer  Atlee,  of  Wandsworth,  in  the  county 
pf  Surrey y  Distiller;  for  an  improved  apparatus  to  be  used 
i;^  fermenting  of  liquors.     Dated  March  7,  1807. 

JoHJsr  Maberley,  of  Bedford-row,  in  the  county  of 
^liddlesex,  Gent. ;  for  a  method  of  making  and  construct* 
ii^g  tents,  poles,  and  ptber  machinery,  so  as  to  expel  and 
.carry  off  noxious  and  dontaminated  air  by  a  readier  and 
D^ore  effectual  ventilation  than  can  be  accomplished  by 
the  tents  in  conunon  uste.     Dated  March  7^  1S67« 

Elizabeth  Bell,  of  Blackheath,  in  the  county  of 
Kent,  Spinster ;  for  certain  improvements  in  an  artificial 
iQetbod  of  sweieping  chimnies,  and  an  improvement  in 
the  preparing  and  manufacturing  pieces  used  for  con* 
structing  the  chimnies  invented  by  her,  so  as  to  render 
the  said  pief:>es  capable  of  being  better  joined  together, 
and  more  advantageously  used  for  conveying  smoke, 
water,  and  other  fluids  or  bodies,  in  a  divided  and  pul- 
verulent state,  in  any  required  direction ;  and  also  certain 
methods,  machinery,  and  apparatus,  useful  or  necessary 
for  manufacturing  such  pieces,  and  applicable  for  the 
purpose  of  forming,  various  other  articles  of  pottery. 
Dated  March  7,  1807. 

John  Houlditch,  of  Long  Acre,  in  the  county  of 
Middlesex,  Coach-maker ;  for  certain  improvements  in 
the  construction  of  four-wheeled  carriages  qf  different 
descriptions.     Dated  March  7,  1807, 

Hekry  Charles  Christian  Newman,  Clerk,  Rector 
pf  St  John's,  Capisterre,  in  the  island  of  St.  Christopher ; 

for 
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for  a  macfaiae  applicable  to  mills  in  general,  and  to  vari- 
ous other  purposes,  but  more  particularly- adapted  to  the 
cattle  mills  employed  for  expressing  the  juice  of  the 
sugar-cane,  by  greatly  augmenting  their  power  and  exe- 
cution, with  fewer  cattle,  and  by  increasing  the  number 
of  the  revolutions  of  the  spindle  and  rollers  in  the  pro- 
portion of  ten  to  one  of  the  present  mills,  or  eveiv 
more  if  rec^uired,  by  means  of  a  ring,  made  either  of  hard 
wOt)d  or  east  iron,  round  the  mill,  and  by  an  entirely  netv 
construction  of  the  ViXxi  in  peritrochio,  the  lever,  and  a 
]anternr  wheel  or  pinion,  the  trundles  or  teeth  of  which 
tmrn  a  cog  wheej  on  the  spindle  of  the  mill;  which  axis  in 
peritrochio,  lev«r,  and  lantern  wheel  or  pinion,  are  also 
constructed  as  to  revolve  together  with  two  distinct 
motions ;  that  is  to  say,  a  rotatory  one  round  their  on^n 
axis,  and  a  progressive  circumvolutionary  one  on  tbe 
rmgy'  constantly  acting  upon  and  compelling  the  cog  wheel 
and  spindle  with  their  separate  and  united  fcarces, 
Dated  MaxcbT,  1,807. 

John  DAy,  of  Camber welUgteen,  iit  the  parish  of 
St.  Mhtjf  Lambeth,  Stone-ihason ;  for  a  method  of  ap. 
plyi?ig  friction  boxfes,  eitbec  with  or  without  a  perpetual 
s6r^wy  spindle,  and  cog- wheel,  to  extend  and  facilitate  the 
pcVwer  of  engines,  cranes.  Capstans,' and  other  machines 
U6ed  fbr  loading  and  liuloeding  :ships  or  vessels,  and  for 
raising  ancho^«  and  other  great  weights  or  bodies,  and 
also  to  the  steerage- wheels  of  ships  or  vessels.' 
Bated- March  20,  1807.   ' 

i' Ti^OM AS  Johnson^,- Mdchanid,  in  <Jlasgot^'' ;   for  a  ma? 
dfeifie  #6i^  weaving  yarn.  •  Dated  March  23,  1801. 


•»t 


THS 


REPERTORY 


OF 


ARTS,   MANUFACTURES. 


AND 


AGRICULTURE, 


fJo.  LX.  SECOND  SERIES.  May  1807. 

Iflpecification  of  the  Patent  granted  to  Ralph  Walker, 
of  Blackwallf  in  the  County  of  Middlesex,  l^nginfer ;  fof 
a  Mode  of  making  Ropes  and  Cordage. 

Patcd^Augus^t  9,  1806? 
With  a  Plate. 

X  O  ^U  to  whom  thes^  presents  shall  cpmey  &c« 
Now  KNOW  YS,  that  in  compliance  with  the  said  proviso^ 
I  th«  said  Ralph  Walker  do  hereby  deplar^  that  my  sai4 
invention  of  a  new  mode  of  making  ropes  and  corda^e| 
ffhich  is  ^.pplicahlQ  to  the  making  of  ropQS  and  cordage 
pf  every  din^^nsion  or  size,  fvov(^  ^  ^nall  line  to  the 
^gest  cable^  is  performed  by  the  mafrhin^ry  which  X 
Jijive  invented  for  the  purpose,  and  which  is  despribgd  hj 
l^he  plans  or  drawings  hereunto  anne:^e(l.  Thos^  plans 
jor  drawings,  and  the  explanation,  description,  ^nd  par« 
^culars  bereinafib^  set  forth,  do  particularly  describe 
find*  ascertain  the  nature  of  my  said  invention^  ^nd  \^ 
what  manner  the  si^me  is  to  be  performed, 
Vpl.  X. — Second  Seribs,  F*f  f  pig^. 
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Figs.  1|  2f,  iy  (Plate^  XVIII. }  are  plans  shewing  tbe 
construction  of  the  machinery  for  making  rope  from  the 
yams ,  by  one  ^nd  the  same  machine,  at  one  time  and  by 
one  operation. 

In  Fig.  1,  A  is  the  main  shaft;  B  B  flyers,  upon 
which  the  boU>in$  T  T  T  T,  voui^d  which,  thie  yarns  are 
wound,  are  placed  upon  moveable  axes ;  as  many  bob- 
bins, wound  round  with  y!arn,are  used^n  each  flyer  as  the 
number  of  the  yarns  that  are  wanted  in  each  strand. 
Those  flyers  move  upon  tfaehr  pivots  on  Ae  arms  £  £ ; 
and  there  must  be  as  many  such  flyers  as  there  are 
atrands  to  make  the  rope.  C  C  are  sections  of  a  fixed 
wheel,  with  teeth,  on  its  inside.  D  P  are  wheals  fixe«^ 
upoii  the  axis  of  the  flyers.  F  is  a  wheel  fixed,  iipon  the 
main  shaft.  W  shews  the  centre  (or  king's)  yarn.  Noff 
if  the  main  shaft  be  put  in  motion  by. the  shaft  and  wheel 
G  and  H,  or  otherwise,  it  will  turn  round  the  flyers ;  the 
teeth  of  the  wheels  D  D  acting  in  the  teeth  of  the  wheel 
C  C,  will  give  the  flyers  a  contrary  motion  to  the  main 
shaft,  and  twist  the  yarns  in^o  strands  at  E  £.  The  mo« 
tion  of  the  main  shaft  will  then  lay  .the  strands  into  i^ 
rope.  The  flyers  may  receive  their  aforesaid  motion  d.« 
ther  by  the  means  aforesaid,  or  from  machinery  similar 
to  that  described  at  Fig.  8,  (Plate  XIX.)  or  by  such  other 
ways  as  the  mechanist  may  think  fit. 

The  motion  of  the  main  shaft,  with  its  pinion  I,  wiH 
give  motion  to  the  wheel  K,  and  turn  round  the  smafl 
'wheel  L.  On  the  axis  of  the  wheel  L  is  fixed  a  grooved 
iroUer,  which  presses  upon  the  rope  between  the  twd 
irbeels  M  M,  over  which  whetj^  the  rope  lays,  and 
'which  roller,  by  that  pressure,  a^ptj^  soas  t^  draw  out  the 
rope,  strands,  and  yarns  from  tb^  bobbins.  NN  ai« 
pulleys  to  guide  the  strands  to  the  end  of. the  shaft  Ay 
where  they  meet,  and  are  formed  into  the  rope. 

The 
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^he  amall  wheels  Q  and  X  nay  be  made  to  move  fer« 
tkiAr  up  or  down  upon  their  axes,  to  act  in  wheels  larger 
or  amallery  which  may  be  put  on  in  lieu  of  L  and  R,  so 
^  to  draw  out  the  rope  with  less  or  greaiter  ireldcity,  as 
Ipay  be  requisite.  Or,  instead  of  drawing  out  <the  rope 
in  manner  aforesaid,  the  rope  may  be  drawn  out  from 
the  machinery  by  the  wheel-work  and  shafts  PPP,Q^ 

The  wheel  R,  which  is  fixed  upon  an  axis,  haviqg  an 
universal  joint,  may  be  moved  farther  up  or  down  so  as 
4o  place  the  teeth  of  the  wheel  Q  into  one  of  the  iarger 
or  smaller  circles  of  teeth  upon  the  convex  wheel .  R* 
^hese  circles  of  teeth  appear  more  plain  upon  the  face 
^  the  Wheel.   (SeeS.) 

Fig.  9  is  a  section  of  Fig.  I  •  A  is  the  centre  or  shaft.. 
iB  B  P  are  the  flyers  and  bobbins  with  the  yarns.  C  is 
the  large  wheel,  with  the  teeth  in  the  inside,  and  is  fixed 
in  its  place.  D  D  D  are  the  wheels  fast  upon  the  axis 
of  tbo  ^yer,  which  aa  in  the  wheel  C.  E  £  the  arms  and 
rim  for  carrying  round  the  flyers* 

Fig.  3  is  a  top^jiew  of.  F^g,  K    The  small  wheels  aaa 
v^  a  a  act  upoti  the  pulleys  N  N  (see  Fig.  l),  which  bring 
all  the  strands,  equally  to  be  laid  into  the  rope. 

Figs.  4,  5,  and  $  are  plans  shewing  the  machinery  for 
making  the  rope  by  iliflferent  machines  and  operations. 

F^.  4  shews  the  machinery  for  laying  the  strands  of 
large  copes  or  cables^  anid  may  be  put  in  motion  in  the 
'Same  manner  as  Fig.  1.  The  strand  is  drawn  out  also  in 
the  same  manner  as  Fig.  1^  and  wound  upon  a  reel  p]^« 
piCratory  to  its  being  laid  into  rope,  which  will  be  shew^ 
by  Fig.  6.  Or  the  strand  may  be  drawn  from  the  ma- 
ehinery,  and  wound  on  the  reel  by  die  two  dead  puU 
|Ieys  and  strap  or  rope  A  A.  C  is  the  centre  (or  king's) 
/j'arn. 
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fig*  i  Js  tlie  section  of  tig,  4.    Fig.  6  shews  tl«*  ma* 

fchinery  for  iijtng  of  large  ropes  from  the  strands.  A  ii 
the  main  ^aft,  moveable  on  its  pivdts  at  II.  B  fi  are  the 
flyers  for  tarrjnng  round  the  reels  with  the  sttandsr 
Thefe  must,  as  in  fig,  1 ,  be  bne  flyer  Ibr  each  ^ranS 
tiscd  in  the  rope.  C  C  C  C  ar'e  iarms  fast  upbti  the  axis  A^ 
in  which'  the  flyers  move  upon  their  pivots.  D  a  wheel 
fast  upon  its  shaft,  having  two  circles  of  ieeth.  {Sefe  K^* 
E  a  wheisT  fast  tipon  the  axis  A,  f  a  wfadel  iixed  upon 
the  lower  sidft  of  the  wheel  G,  which  is  tnoveable  upoii 
ibe  axis  A.  H  H  are  the  wheels  fast  upon  this  axis  bf 
the  flyers  B  fi.  Tf  the  shaft  or  wheel  D  be  pdt  in  motion^ 
ft  will  turn  round  the  whieel  £,  which  is  fast  upon  the 
shaft  A,  and  carry  round  the  arms  with  the  flyers  B  A 
the  same  trthe  tha^  the  out^r  or  larger  circle  of  teeth  od 
the  wheel  D  will  act  in  the  wheel  F,  and  will  turn  roijknd 
*F  and*G,  which  ar6  moveable  Upon  the  shaft  A,  with  ail 
iticreased' velocity.  Th6  wh^el  G  acting  upon  the  wheells 
H  H  wit!  also  giv^  them  motion,  in  a  contrary  direction 
to  the  shaft  A>  with  an  increased  veIocit^>( their  diametef 
^being  less  than  those  of  the  wheels  G  G),  suflicient  to 
Iceep  the  twist  in  the  strand^  which  otherwise  would  m 
taken  out  foy  the  laying  of  the  rope ;  and  also  to  give  a 
Ismail  increased  twist  to  the  strand,  in  ol-der'  to*  fcring  the 
centre  yarns  to  an  equal  bearing  with  the  yarns  oh  the 
outside  of  the  strand.  LLLL*ai*e  Irollers  to  kefep  the 
stt-ands  ^teaily  in  passing  from  the  rieels'lMM  to  CC, 
N  N  t^  N  tYe  straps  acting  upon  the  deadpiilleys,  which 
ate  dt  the  ends  of  the  reels,  tb  give  the  strand  a  requi- 
site tension  in  passing  fropo  the  reds  to  form'  the  rope* 
These  straps  are  slackened  or  tightened,  as  naay  be  re* 
'iiuisite,  by  means  of  screws  a afltf. 

The  rope  is  drawn  from'  the  machinety  m  the  s^mie 
G^aimer  as  is  described  in  Figs,  i  and  4* 

Kg- 
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t*ig.  7  (Plate  XIX.)  shews  the  machinery  for  laying 
small  ropes,  and  is  similar  in  crery  respect  tx>  Fig.  l,  ex- 
cepting that  tti6  *flyers  receive  therein  a  contrary  motion 
to  the  main  axfc  by  means  of  dead  pulleys,  with  straps 
tit  ropes,  and  may  be  turned  by  hand  by  the  crank  B. 

Fig:  8  is  a  S€fction  of  Fig.  7. 
'  For  tatring  thd"  yarns  previous  to  their  being  wound 
Tipdn  the  bobbins  'tO'  be  used  in  manner  aforesaid,  I  have 
%l«d  steaitt,  afrd  done  h' by  the  following  machinery^ 
Trhich  I  have  found  useful,  and  therefore  describe  it;  but 
^tJdf'nbticlkfan  or  bdhsider  this  as  a  part  of  my  invention 
secured  to  tne  by  the  above  letters  patent. 

Figs.  9,  io;  II,  and  12,  shew  the  method  of  tarring 
the  yarns  by  m^ns  of  steam,  which  is  conveyed  into  the 
case  of  the  tar-boiler  A,  (see  C  C,  Fig*.  9  and  10,  which 
fire  sections  of  the  boiler  and  roller  for  keeping  down  the 
yarns  in  passing  through  the  boiler).  The  rollers  B  5 
ihay  be  constructed  so  as  to  be  raised  or  lowered  accord- 
ing to  the  quantity  of  tar  in  the  boiler.  The  yams  on 
the  bobbins  DDafe  drawn  from  the  boiler  as  represented 
inFiigs.  10,  11,  and  12,  by  means  of  pulleys  fixed  upon 
tfcie  shaft,  and  iii  the  frame,  for  holding  the  bobbins.  The 
bobbins  lOU  arfe  equally  filled  by  means  of  a  frame  or 
catch  FF,  which  rises  or  falls  by  means  of  a  heart- wheel 
or  counteracting  screws,  or  by  any  of  the  other  means  in 
use  for  producing  an  alternate,  counteracting  motion. 

The  proportion  of  the  different  apparatus  may  be  as- 
certained by  the  scale  upon  the  plan ;  but  the  different 
parts  of  the  wheel-work  may  be  increased  or  diminished, 
as  may  be  thought  necessary,  for  laying  bard  or  soft 
rope. 

That  the  machinery  may  appear  most  distinct,  and  as 
plain  as  may  be,  the  framing  for  supporting  the  different 
parts  of  the  apparatus. is  not  laid  in  the  plans.    / 

By 
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By  my  said  invention  of  a  new  mode  of  making  nqpes 
and  Gord^re^  the  yarns  are  all  laid  so  as  to  be  made  to 
bear  an  equal  proportion  of  the  strain  in  the  strand  and 
rope ;  and  the  strands  are  laid  uniformly  in  the  rope^  and 
each  strand  and  rope  receives  throughout  an  equal  degree 
of  twist,  by  which  the  rope  is. rendered  stronger  than 
otherwise  it  would  be,  and  of  an  uniform  degree  of 
strength  throughout ;  and  the  same  is  either  wholly  done 
by  one  machine  and  operation,  or  separately  by  diflbretit; 
machines  and  operations,  in  manner  above  describecL 
These  beneficial  effects,  however,  have  beei^  pvoducei 
by  bthers,  and  publicly  used,  for  some  of  which^  patents 
have  been  obtained ;  but  this  has  only  been  doM^  by 
modes  or  machinery  different  from  my  said  itiveft^ 
tion. 

My  said  invention,  therefore,  is  the  discoveiy  as  well  of 
the  above  mode  of  laying  the  rope  immediately  from  tiie 
yarn  by  one  and  the  ^ame  machine  and  ot>eration,  as  ol 
the  above  mode  (which  is  different  from,  and  one  that  I 
conceive  is  simpler  and  better  than,  any  other  yet  disco, 
vered)  of  laying  the  strands,  as  described  in  Figs.  4 
and  5,  so  as  that  the  yarns  shall  all  bear  an  equal  pro^ 
.portion  of  the  strain  in  the  strand,  and  by  which,  as 
above  described  in  Fig.  6>  I  twist  the  strands  uniformly 
together. 

in  witness  whereof ,  &c. 


Spec^katUn 


?  \ 


I 


f 


!F^=^ 


TL.XIK.VoL.X..SaxTu)  SerUs. 


FCg.n.    (bIaIc 


■  1 


C    40T    ) 


Sfec^tum  ^tkt  Patent  granted  to  John  Carey,  Doctor 
cf  Lmvs^  ef  Camden-^treet,  in  the  parish  of  Si,  Ma$y^ 
Islmgtm^  in  the  County  of  Middlesex ;  for  an  Invention 
ef  vtmous  Contritfances  for  preventing  or  checking  Fires ^ 
,  mnd  preserving  Persons  and  Property  therrfr&m^  by 
.  'means  rf  divers  Iwfrorvements  in  Alarmsy  CMnmies^  CiS" 
ierns^  Firescreens,  and  ^her  Articles. 

Dated  August  30^  1807* 

X  O  all  tp  whom  these  presents  shall  come,  &c. 
Now  KNOW  Y£,  that  incompliance  with  the  said  proviso, 
I  the  said  John  Carey  do  hereby  declare  that  my  said 
invention  and  jmproveraents  are  particularly  described 
and  ascertained  in  and  by  the  following  description. 

I.  A  shower-bath  for  apartments,  warehouse^,  &c.^-^ 
Let  a  cistern  be  placed  in  the  upper  part  of  a  building, 
to  receive  the  rain-water,  or  be  filled  by  a  pump  fironi 
below,  or  otherwise.  From  this  cistern  let  a  pipe  of 
metai,  or  other  fit  substance,  be  conducted  into  any 
room,  and  terminate  in  a  cock  near  the  cieling,  or  where* 
ever  most  convenient,  (^t  the  plug  of  this  cock  be  fur«  • 
nished  with  a  cross-bar  projefting  on  each  side  nine  or 
ten  inches,  or  more.  Let  one  end  of  the  bar  be  furnished 
with  a  weight  sufficient  to  tuni  the  plug,  and  keep  the 
cock  open,  when  no  force  at  the  other  end  of  the  bar 
prevents  the  fall  of  the  weight ;  the  cock,  for  that  pur* 
pose,  being  placed  sidewise,  as  the  ball-cock  of  a  com- 
Qion  cistern  ;  and  the  weight  acting  as  the  ball  in  its  de* 
scent.  To  the  other  end  of  the  bar  let  a  eord  be  at- 
tached, which  being  drawn  tight,  and  made  fast  below, 
shall  keep  the  weight  raised,  and  the  cock  shut.  Let 
this  cord  reach  the  floor,  and  there  be  fastened  to  a  tins 
or  other  iastiening,  or  run  through  several  rings,  kc.  so 

as 
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as  to  pass  over  difTerent  parts  of  the  floor,  and  be  fast- 
ened only  to  the  last  ring  ;  .that,  if  tbe  firtf.  horn  any  part 
of  it,  tbe  weigbt  may  immediately  fall,  akid  sejt  the  cock 
running.-^Instead  of  rings  fastened  to  tbe  floor,  comHion 
ring* weights  (such  as  butehers*  weights)  may  be  used» 
which  may  be  moved  out  of  the  way  i]\^  .the  day-tiiae, 
and  placed  at  Qigbt  in  the  most  advantageous,  situatsons^ 
— ^To  prevent  inconvenience  from  the  cord  in  tbe  day- 
time, it  may  be  in  tyro  lengths,  tbe  one,  reaching  from 
the  bar  above  to  within  six  or  seven  feet  from  the  floor, 
and  terminating  in  a  loop,  ring,  prhook^:to  which  the 
other  length  may  be  fastened  at.  night,-  and  conducted 
along  the  floor,  as  above  described.     To.  keep  the  cock 
shut  when  the  night-cord  is  taken  away^Iet  a  second 
cord  or  chain  depend  from  the  light  end  of  the  bar  ta 
within  six  or  deven  feet  frpm  tl^e^  floor,  aqd  tffrminate  ux 
^  Io(>p,  ring,:orhook>  to  fasten  it ;  to  the  T^Ui  or  else*- 
where,  as  most  convenient.     Tins  second  or  day-cord  is 
to  be  secured;  tQ  its  fastening  before,  the  nigt\t-^ord  is  re- 
moved, and  is  to.  b^  loosed  aftf»r  the  night-cprd  is  placed 
and  secured.— Fpofa'pne^pige>j>Qyeral  branches  and  cocks 
may  be  coiiductjRdtO;  ^iffferent  pjrts  of  the  roopi,  so  that, 
wherever  the  fire  breaks  out,  it  ma}"^^  burn  a  cord,  and  set 
a  cock  running.     To  scatter  t\m  water,  each  cocklmay 
terminate  in  a  large  tose,  like  that  of  a  watering-pot. 
Instead  of  several  roses,  one  large  shallow  pan,  of  metal 
or  other  fit  substance,  may  be  used,  nearly  equal  in  size 
to  the  entire  cieling,  witb^  a  slight  descent   toward  the 
centre,  and  full  of  boles ;   which  pan  shall  receive  the 
water  from  all  the^cpcks.^ — ^The  ^v^g'^t  fastqped  to  the 
bar  of  the  <;ock  may  be  connected  with  an  alarm  by  a 
chain  or  cord,  ^nd  pne  or  more  cranks, and  wires,  so  that 
tbe  fall  of  the  weight  shall  set  off  tbe  alarm,  and  give  no« 
tice.  of.  tI^£^e.-^To  gr^vent  the  entire  contents  of  the 

cistern 


iy  means  of  Alarms y  Ckimnies^  Cisterns^  Kc.      409 

(cistern  from  being  unnecessarily  dischargea,  it  may  be 
divided  into  as  many  compartihehts  as  there  afe  cocks ; 
each  cock  emptying  bnly  one  compartment ;  for  which 
purpose,  there  must  be  a  separate  pipe  from  each  com- 
jpartmeut  to  one  cock.  And  there  must  be  a  hole  tv 
notch  iri  the  upper  ddge  bf  e;ich  partition  in  the  cistern, 
that,  in  fillihg  it,  the  water  may  overflow  from  one  com- 
partment into  aiidther. — Instead  of  a  rose,  the  cock  may 
be  furnished  with  a  hose  or  tube  of  Jeather,  or  other  fit 
substance,  with  a  pipe  or  nozzle  at  tbfe  end,  so  that  a 
J)erson  may  direct  the  stream  of  water  where  he  pleases  : 
and,  in  this  case,  the  gdck,  hose,  and  nozzle,  may  be 
concealed  in  a  closet. 

IL  A  Ghimuey  shower-bath. — A  cistern  being  placed 
in  the  upper  patt  of  the  house,  let  a  cock  tommunicatte 
from  it  to  the  chimney  :  the  cock  to  have  a  cross-bar  and 
weight,  as  in  the  preceding  case,  except  that  here  the 
bperation  of  the  \Veight  is  reversed ;  and  the  weight, 
Avhen  left  at  liberty,  keeps  the  cock  shut,  and  must  be 
pulled  up,  to  set  it  running.  From  the  light  end  of  tb^ 
cross-bar,  let  a  wire  or*  string  bei  donducted  down  to  the 
apartnjent  where  the*  chimney  opens. — When  the  chim- 
ney is  on  fit'e,  let  the  wire  be  pulled,  abd  either  held  in 
the  hand,  j)t  hitched  on  a  hook  or  other  fastening,  and 
so  kept  fast  until  a  sufficient  quantitj^  of  water  haspouved 
down  the  chimney.  Then,  the  wire  being  let  go,  the 
Aveight  will  fall,  and  stop  the  cock. — The  commuuicatipft  ||'  | 
from  the  cock  to  the  chimriey  is  as  follows  :  To  the  outer 
extrertiity  of  the  cock,  let  there  be  fastened  a  hose  or 
tube  of  leather,  or  other  fit  and  fi,exible  substance,  one 
or  two  feet  in  length,  or  more,  if  required.  Let  the 
outer  end  of  the  hose  be  fastened  to  a  pipe  of  metal  or 
other  fit  substance,  of  sufficient  length  to  reach  from  the 
outside  of  the  brick-work  to  the^centre  of  the  chimney- 
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funnel,  or  thereabouts,  and  of  bore  sufficient  to  give  pas- 
sage to  as  large  a  stream  of  water  as  the  cock  can  dis- 
cbarge. Let  that  end  of  this  pipe  which  stands  in  the 
centre  of  the  funnel,  terminate  in  a  hollow  globe  of 
larger, diametttt;  or  a  half  globe,  of  which  the  flat  side 
is  to  be  placed  horizontal ;  the  globe  or  half  globe  to  be 
full  of  small  holes,  to  scatter  the  water  in  every  direction. 
—This  pipe  is  not  to  be  immovably  fixed  in  the  brick- 
work, but  removeable  at  pleasure,  for  the  purpose  of 
cleaning,  or  making  way  for  a  chimney-sweeper,  or 
sweeping-machine,     tt  may  either  be  let  through  a  hole 

*  in  the  brick- work,  which  may  be  stopped  round  it  with 
clay,  loam,  or  any  other  fit  substance  ;  or  a  second  pipe, 
of  metal,  stone,  or  other  fit  substance,  and  sufEcientiy 
wide  to  admit  the  former  tube,  may  be  immoveably  fix«d 
in  the  brick-work;  and  the  former  tube  being  thrust 
through  it  into  the  chimney,  the  vacancy  may  be  filled 
up  with  clay,  &c.  as  above. — The  cistern  may  have  as 
many  cocks  as  there  are  chimney-funnels ;  one  cock, 
with  its  apparatus,  for  each  funnel.  The  same  cistern, 
which  supplies  the  shower-bath  for  apartments,  may  also 
serve  for  the  chimnies. — ^To  *ave  the  trouble  of  fre- 
quently taking  out  the  pipe  to  clean  it  from  soot,  the 
holes  in  the  globe  or  half-globe  may  be  stopped  with 
whiting,  or  any  other  substance  which  will  quickly  dis- 
solve, and  leave  a  passage  for  the  water  ;  and  the  globe 
or  half  globe  may  have  an  opening  at  the  top,  to  admit 
the  finger  or  any  instrument  used  in  plastering  the  holes 

/  inside;    and  this  opening  may  be  closed  with  a  cork, 
inetal,  or  other  stopper. 

III.  A  chimney-stopper,  consisting  of  a  frame  of  wood 
or  metal,  or  both,  covered  with  a  metallic  plate  or  plates, 
and  of  sufficient  dimensions  to  close  the  opening  of  the 
chiipney  or  fire-piace,  to  which  it  is  to  be  applied  when 

the 
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the  chimney  is  on  fire. — This  stopper  may  be  in  a  single 
piece,  or  made  to  fold  into  two  or  more  leaves,  like  a 
lire  screen.  It  may  also  be  made  with  a  part  of  each  leaf 
to  slide  up  and  down,  after  the  mmner  of  &re*screens  ; 
and  may  be  painted,  japanned,  or  otherwise  ornamented, 
to  serve  the  purposes  of  a  fire-screen  or  a  chimney- 
board. 

IV.  A  damper  gridiron,    with  round,    semicircular, 
triangular,  square,  or  rhombic  bars,  placed  in  cbntact 
wit^h  each  other,  or  very  nearly  so ;  the  semicircular  bars 
having  the  flat  side  down  ;  the  triangular  resting  on  the 
base  of  the  triangle,    with    the  vertex   upwards;    the 
rhombic  having  the  acute  angles  above  and  below ;  and 
the  square  being  placed  either  side  to  side,  or  angle  to 
angle.   The  bars  may  either  be  loose,  or  riveted,  screwed,  '* 
dr  welded,  to  a  frame.    The  frame  may  eitherbe  a  sim-* 
pie  iron  bar  formed  into  a  square ;    or  it  may  have  a 
liaised  edge  or  margin  like  that  of  a  frying-pan.     In  the 
latter  case,  suppose  a  square  or  oblate  frying-pan  with 
either  a  sloping  or  perpendicular  margin,    having  the 
handle  and  front  margin  cut  away,    and  also  the  entire 
bottom,  except  about  a  quarter  of  an  inch  on  each  side, 
and  (for  the  fixed  bars)  about  half  an  inch  at  the  back, 
and  the  same  in  front,  or  (for  the  loose  bars)  about  half 
an  inch  at  the  back  only.     Then^  to  have  fixed  bars,  let 
them  be  riveted,  or  screwed,  or  welded,  on  the  half-inch 
bottom  in  front  and  rear  ;  and  let  a^  handle,  with  a  cross* 
piece,  in  thfi;^ shape  of  a  T,  be  fitted  into  the  front,  with 
the  two  ends  of  the  cross-piece  turned  up,  to  be  riveted, 
or  screwed,   or  welded,    to  the  outer  ends  of  the  side 
margins  ;  or  the  front  rivets  or  screws  may  pass  through 
both  the  cross-piece  and  the  bottom. — For  the  loose  bars, 
let  a  cross-bar  be  fixed  underneath  the  supposed  cut  fry- 
ing-pan, at  ox  near  the  front ;    and  let  a  T  handle  be 
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fastened  (as above  described)  to  the  outer  ends  pf  the  sid^ 
margins.  .  Then  let  the  parallel  bars  be  turn^  up  about 
half  an  inch  at  the  ininsr  end,  so  that»  v^hen  the  ou^e^ 
ends  are  thrust  between  the  iront  cross-bar  and  the  T 
handle,  the  turned  up  ends  shall  lie  figainst  the  rear 
margin,  while  the  straight  ends  rest,  in  front,  on  the 
cross-bar  underneath.  To  secure  the  bars  in  t^his  position, 
let  a  hole  be  made  in  each  side  margin,  about  a  quarter 
of  ail  jDch  from  tbp  rear  margui  (more  or  less,  according 
to  the  thickness  of  the  bars)  to  receive  another  croSkS-bar^ 
ivhich  shall  confine  the  parallet  bars  in  their  station.  Thi^ 
*  cross-bar  may  have  at  one  end  a  head  or  shoulder,  aud^ 
at  Uk^  other,  a  screw  to  receive  a  nut,  or  an  eye  to  re- 
ceive  a  key  or  bolt,  to  prevent  it  from  dropping  out.  Or 
the  cross-bar,  without  passing  through  ^he  side  margins^ 
may  be  turned  up  at  both  ends,  and  each  end  fastened 
to  the  side  margin  with  a  screw,  pin,  or  tvirn-buckle, 
leaving  it  removeable  at  pleasure.  Or,  instead  of  turning 
up  the  inner  ends  of  the  bars,  they  may  be  left  strjaiight^ 
and  a  notch  be  made  in  each,  to  receive  the  cross-bar 
which  is  t-o  confine  them.— In  any  case,  ^be  gridiron  may 
have  fpet  riveted,  or  screwed,  or  welded  underneath  or  to 
the  outside  of  the  margin  ;  and  be  furnished  with  a  pan 
in  front,  to  receive  the  fat,  in  the  same  form  as  the  pa|i 
attached  to  hollow  or  concave  barred  gridjrons,  or  any 
other  shape  that  may  be?  convenient;  and,  for  tl^i&  pur- 
pose,  it  is  proper  that  trie  gridiron  stand  sloping,  with  a 
descent  forward. 

V.  A  lock-lantern  for  stables,  nurseries,  &c.— The 
lantern  may  be  of  any  shape  or  size,  made  of  or  covered 
with  close  woven  wire.  And,  that  children  or  servants 
may  not  so  readily  open  this,  without  discovery,  as  a 
common  lantern,  it  may  be,  fastened  with  an  ordinary 
uadlock,  or  with  one  of  the  following  kind.     Suppose 

one 
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«)ne  f)f  the  common  small  s^uaVe  spring-padlocks,  of 
livhich  the  inner  work  consists  of  a  spring  and  the  smaK 
piece  which  may  be  called  the  bolt.  Instead  of  one  key- 
hole, let  two  holes  be  made  in  front — the  one  to  allow 
room  for  the  niQtlon  of  a^  little  knob  or  button,  by  which 
the  b<)lt  is  to  be  drawn  back,  as  in  th0  lock  of  a  pocket- 
book  ;  the  other  to  admit  the  shank  of  the  key.  The  key 
is  to  b^  in  (l^e  shape  of  a  T  ;  the  perpendicular  piece,  or 
shank,  being  roun^^  and  the  transverse  piece,  or  handle, 
round,  square,  triangqlar,  or  flat,  at  pleasure.  Near 
jtbe  bottom^  of  the  shank  is  tp  be  a  circular  groove,  suffi- 
cient to  adroit  the  side  of  the  bolt,  ivhich  may  be  made 
thinner  in  that  part  for  the  purpose.  Or,  without  making 
any  difference  in  the  thickness  of  the  bolt,  a  hole  may  l)^ 
inade  in  the  back  of  the  lock,  corresponding  with  the 
key-hole  in  front,  so  that  the  end  of  the  key,  below  the 
groove,  shall  sink  into  the  back-piece.  The  bolt,  when 
at  rest,  is  to  cover  about  one  third  of  the  hole  ;  and  the 
shank  of  the  key  to  be  tapered  to  a  point  below  the 
groove,  that,  when  thrust  in,  it  may  make  its  way,  and 
push  back  the  bolt,  which  will  again  be  driven  forward 
by  the  spring,  and  will  catch  in  'the  groove^  as  soon  as 
the  key  ha>  penetrated  to  its  proper  place. — Over  the 
front  of  the  lock,  let  there  be  a  door  or  shutter,  turning 
OR-  a  hinge  or  pivot,  as  is  common  in  small  square  port- 
manteau locks.  It  may  (like  them),  or  it  may  not,  have 
a  spring  underneath,  to  tlirow  it  open.  In  this  door  let 
there  be  a  bole  exactly  corresponding  with  the  one  or  two 
holes  for  the  key,  already  mentioned,  and  an  enlarge- 
ment of  that  hole  by  a  slit  on  each  side,  barely  sufficient 
to  let  the  handle  of  the  key  pass  through. — To  apply  this 
lock,  two  operations  are  necessary,  mz.  to  fasten  or  lock 
it  to  the  ring  or  loop  from  which  it  is  to  hang,  and  to 
gag  or  close  it :    but  it  is  indifferent  which  of  the  two 

operations 


41 4      Patent  for  ContrivaTKe^for  preventing  Fires  y 

operations  is  performed  first.     It  is  fastened  or  locked  by 
pushing  down  the  curved  arm  or  bow  at  the  top,  as  prac^- 
tised  in  common  spring  padlocks.     It  is  gagged  or  closed 
as  follows  :   Let  the  shank  of  the  key  (first  passing  through 
a  shield,  hereafter  to  be  described)  be  thrust  through  the 
bole  in  the  door  and  the  hole  or  holes  underoeatb,  until 
the  bolt  has  caught  the  groove  in  the  $hank  of  the  key ; 
the  handle  of  the  key  being  turned  in  a  different  direction 
from   tiie  slit  in  the  door.     The  key  and  shield  are  then 
to  remain  attached  to  the  lock  in  that  position. — ■The 
riiield,  above-mentioned,  is  a  bit  of  card,  or  paper,  or 
parchment,  about  the  size  of  a  six-pence  (more  or  less), 
so  marked  as  to  be  easily  recognised,  and  having  a  hole  in 
the  middle,  to  admit  the  shank  of  the  key.     This  shield, 
being  confined  by  the  handle  of  the  key,  renders  it  dif- 
ficult (if  not  impossible)  to  open  the  lock  without  tearing 
the  shield,  unless  the  slit  in  the  door  be  too  wide.— To 
unfasten  this  lock,  tear  ofT  the  shield  ;  turn  the  handle  of 
tbe  key  iexactly  over  the  slit  in  the  door,  so  that  it  may 
pass  through,    and   leave  the  door  at  liberty  to  open, 
whether  it  be  pushed  up  by  a  spring  underneath,    or 
pulled  open  with  the  finger.     The  door  being  opened, 
draw  back  the  bolt  by  means  of  the  little  button  or  knob, 
before  described,    as  in  the  instance  of  a  pocket-book 
lock  ;  and  you  at  once  liberate  the  key,  and  the  curved 
arm  or  bow  at  the  top. — To  cover  the  shield  and  the 
handle  of  the  key,  a  second  door  may  be' added,  turning 
on  a  hinge  or  pivot,  and  to  be  fastened  and  unfastened 
cither  by  means  of  a  concealed  spring  and  catch,  as  is 
common   in  the  square  portmanteau  locks  before  men- 
tioned,  or  by  means  of  a  spring  and  button,  as  in  watch- 
cases,  or  pocket-book  locks.     This  second  or  outer  door 
'  may  be  fixed  either  to  the  outer  edge  of  the  inner  door, 
to  o^n  in  the  contrary  direction,  or  toward  the  opposite 

*  «dge, 
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edge,  to  open  in  the  same  direction  with  it.  Or  th^ 
outer  door  may  be  attached  to  the  lock  by  a  rivet  or  pivot 
in  one  side  or  corner,  and  made  to  move  in  a  line  parallel 
to  the  face  of  the-x:lock.  Or,  instead  of  this,  second  or 
outer  door,  a  sliding  piece  may  be  used,  moving  up  and 
down,  as  the  slide  used  to  cover  the  aperture  in  some 
kinds  of  padlocks  and  key-hole  'scutcheons  ;  the  inner 
door  having  three  of  its  sides  turned  up,  and  ^o  formed 
as  to  presenjt  a  groove  or  dove-tail  cavity  to  receive  th^ 
slide. 

VI.  A  fire-cloak  or  gown,  which  may  be  of  any  conve- 
nient shape  or  size,  to  protect  the  wearer  from  external 
fire,  or  extinguish  fire  in  the  wearer's  other  clothes,  ft 
may  be  made  of  leather,  silk,  popHn,  callimanco',  or 
other  stuff  or  substance  little  liable  to  catch  fire ;  lined 
with  any  stuff  or  substance  of  like  description,  'and 
quilted,  with  a  stuffing  between,  of  hair,  wool^  or 
other  substance  not  very  inflammable.  It  may  have  a 
hood  or  cowl  to  cover  the  head  ;    which  hood  or  coi^i 

'  may  be  joined  to  it,  or  separate. 

VII.  A  soot-trap  for  chimnies,  thus-— Let  tlie  jchimney 
be  closely  fitted,  a  few  inches  above  the  opening  of  tSe 
fire-place,  with  a  horizontal  or  sloping  stone  slab  .or 
metal  plate,  or  with  brick-work  or  masonry  ;  leaving,  in 
each  case,  a  round,  square,  or  other-shaped  hole  to« 
ward  the  back  of  the  chimney,  for  the  smoke  to  ascend  i 
the  size  of  the  hole  to  h^  proportioned  to  the  quantity  of 
smoke  that  is  to  pass,  with  allowance  for  the  impsdi* 
ments  hereafter  to  be  described.  To  this  hole  let  a  metal 
tube  or  box  be  fitted,  so  that  it  can  easily  t^  put  in  ami 
taken  out.  The  length  of  the  tube  or  box  ihajr  be  from 
five  or  six  inches  to  twelve  or  more  :  its  upper  end  is  to 
be  open  ;    ths  lower,    grated  with  thin   bars,  from  an 

;  ei|;hth  c(f  an  inch  asunder  to  half  an  inch  or  more;    Or 

the 
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the  bottom  may  be  it  m^tal  plate  perforated  with  nume« 
rous  holes.  Il  this  box^  let  there  be  lodged  a  quantftj 
of  coarse  gravel,  or  small  jjfebbles,  or  stone-cutter's  rub- 
bish, or  metal  cbain,  or  any  other  un-inflammable  thing 
or  things,  which  will  leave  a  passage  for  the  smoke :  thfe 
quantity  to  depend  on  the  draught  t)f  the  chimney ,  and  Xo 
be  determined,  in  each  case,  by  actual  experiment.— 
Let  the  box,  thus  prepared  as  a  strainer,  be  thrust  up 
into  the  opening  above  mentioned,  until  its  bottom  be 
level  with  the  inferior  surface  of  the  slab  or  Dlate,  &c. : 
and  lei  it  be  supported  in  that  position  by  one  or  inore 
books,  bolts,  turn-buckles,  or  springs,  which  may  be 
adapted  in  various  ways  not  needing  description.  The 
smoke  passing  through  this  strainer,  and  depositing  part 
of  its  soot,  the  strainer  must  occasionally  be  taken  down, 
and  cleared  from  the  soot ;  the  gravel,  &c.  being  either 
w;ashed  clean  for  further  use,  or  thrown  away,  and  re- 
placed by  new. — In  the  same  strainer,  gravel,  &c.  of  two 
or  more  sizes  may  be  used  at  once;  the  coarser  beiAg 
placed  lowermost,    with  a  wire  grating  or  perforated 

.plate  laid   upon  it,   to  prevent  the  finer  from  passing 

.dowi^. 

VIIL  A  soot-trap  stove,  orstove-tdp,  thus. — Suppose*. 
a  register  stove,  of  any  shape,  made  smoke-tight  ii^  the 
top  and  back,  excepting  a  hole  for  a  strainer,  as  before 

.  described  :  then  let  a  strainer  be  adapted  to  it,  as  above. 
Or,  let  the  hole  be  in  the  back,  close  to  the  top,  and  cal- 
culated to  admit  a  strainer  in  the  shape  of  a  drawer  :  th^ 

•  iront  of  the  drawer  to  be  either  a  perforated  plate  or  a 
c  Vating,  as  above  described.  The  drawer  may  be  partly 
covered  in  at  top,  toward  the  front,   so  that  the  smoke 

.shall  pass  out  only  toward  the  rear  ;  or  it  may  be  entirely 
covered  in   at   top,     and    the    back   part    be   (like  the 

^Vont)  a  ^rating  or  perforated  plate,    so  that  the  ^moke 

•    tb'ali 
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#1lall  odly  pass  out  at  (be  b^ek.    In  the  latter  case,  the 
back  is  to  be  loose',  to  be  put  in  aod  takgp  out  at  pleasure, 
•aiidiQay  be  fastened  ii^itb  one  or  more  books,  pins,  tum- 
tta^^klf^)    pr  springs ;  or  it  laay  be  made  to  move  on  a 
hinge  or  hinges,  to  open  and  shut  as  a  door. — ^The  drawee 
is  to  be  f ilrnrshed  with.grairel,  &c,  as  the  upright  strainer,  ^ 
and  may,  like  it,  contain  different  sizes  of  gravel,  ^c.-^ 
Instead  pf  the  drawers-shape,  the  strainer  may ,  be  made 
roiind,  square,  triangular,  or  in  various  other  shapes,  at 
plea^uy«^^-^.A  register  top  {i.  e.  all  that  p^rt  of  a  register- 
'  fto.ve  which  stales  above  the  level  of  th^ ;  hobs)  may  also 
.  be  fitted  with  a  strainer,  either  perpendicular  or  faori- 
,  zoiM:sd>  and  adapted  to  a  common  stove  or  range,    by 
beiQj;  fixed  on  the  bobs,    and  made  closely  to  fit  %h^ 
opening  of  the  chimney. — The  soot-^rap  stovf  may  be 
made  after  another  fashion,  thus — Suppoj^  a  stove  of 
*  that  kind  (now  sufficiently  known)  in  wh^ch  the  smoke, 
after  ascending  frood  the  fire,  descends  between  the  back 
plate  and  appther  plate  behind  it,  and,   parsing  under 
the  latter,'  rises  behind  it  into  the  chimney.      Let  an 
-  opening  be  made  at  the  bottom  of  the  outside  or  visible 
back  plate,  to  receive  a  drawer,  which  is  to  be  put  in 
.   and  drawn  out  through  the  ash^^hQle,  on  the  level  of  the 
hearth.     The  sides  of  this  dra^mf  are  to  touch  the  bottom 
'   of  the  second  or  invisible  back  plate,  beyond  which  its 
,   back  part  is  to  stand  two,  three,  or  more  inches  further 
.    into  the  chimney.    The  drawer  is  to  be  furnished  with 
gravel,  &c.  as  above,  to  serve  as  a  strainer*    And,  that 
the  snxoke  may  at  once  take  its  direction  to  the  strainer, 
let  either  the  visible  Jback  plate  or  the  invisible  one  be* 
hind  it,  or  botii,  be  furnished  with  ledges,  to  narrow  the 
passage  between  the  two  plates  into  a  funnel  sloping  from 
the  ends  of  the  openii^  above  (where  the  smoke  first 
begius  to  descend)  down  to  the  upper  corners  of  the 
Vol.  X.— -Second  Seiuss.  H  h  h  open^jirfl; 


opening  whick^fid  mi t9  the  draWerl  Thid  fiifiMl  w  to  ht 
dnade  moke^-tight.  The*draw^r  being  lodged  in  its  {Jaee, 
-its  crutmde  edges  m&y  be  plastered  Witli  IcMiim,  or  any  otber 
'fit  substance,  to  prevent  the  escape  of  smdke  an  frosft 
*%eIotr. 

'    IX.   A  chimney  water-trougb,  tims. — A  few  incbos 

above  the  opening />f  the  fire-place,  let  a  metal  plate,  or 

stone  slab  (either  horizontai,  or  sloping  upward  towards 

the  back}  closely  stop  the  chimney  in  firont  and  on  ^(9aStL 

-side,  leaving  an  opening  of  two,  three,  dr  imx^  iMJjf s 

^  at  the  back.    From  the  back  edge  of  the  plate  or  dab,  let 

a  ledge  (either  perpendicular,  or  sloping  downward 't>o- 

wards  the  back  of  the  chimney)^  descend  a  few ^dies^ 

"but  not  so  low  as  the  opening  of  the  fire-plaee*    Under 

'^'t!)is  ledge,  let  a  metal  trough  be  placed,  of  suchdtmefih- 

%ions  as  to  fit  the  breadth  of  the  chiihney,  and  to  pr^isetit 

an  opening  of  two  "or  more  inches  in  front  arid  rear  of 

the  descending  ledge.    The  depth  may  be  varied  at-  pleit* 

^'  sure  ;  and  it  may  either  be  pladed  above  tb^  leVd  of  tbe 

^'coals' in  the  fire-place  (resting  on  the  back^plate  or  upon 

*  brickwork),  or  (with  increased  depth  )'niade  to  form  a  ba<:k 
to  the  fitre-place.  Let  th^  lower  edge  of  the  ledge  be 
exactly  horizontal,  to  form  a  parallel  Ime  with  the  water 

'in  the  trough*;   andl||fcit  descend  so  low,  that  if  the 

' '  trough  were  filled  or  .nearly  filled  with  water ,^  the  liquid 

would  entirely  stop  the  passage. — The  trough  may  be 

'suppKed  w^ith  water  from  a  reservoir  in  an  adjoining 

*  closet  or  other  conreiiieht  place,  through  a  pipe  termi- 
'  hating  in  a  ball-cock  within  the  trough,  so  that,  as  the 
''-^  water  ill  the  trough  is  diminished  by  evaporation,  the 
•-'  cock- may  of  itself  supply  the  loss :  tho  cock  to  be  so  ad- 
justed as  to  keep  the  water  at  that  precise  height  which 
will  Only  just  permit- the  draught  of  the  chimney  to  carry 

*  off  the  smoke ;  which  height  is  to  b^  ascertained  by  actual 
\^        .-  .        ..  i  experiment 


mxp^nment  in  each  particular  case.  Infttead  of  the  mok 
moil  spherical  buoy  or  ball  to  the  cock,  a  cylindrical  or 
oblong-square  buoy  may  ))e  used,  particularly  where  the 
trough  is  narrow. — ^To  empty  the  trough  of  the  water^ 
with  whatever  sediment  of  soot,  &c.  is  collected  in  it^  Id 
its  bottom  be  slightly  sloped  from  one  side  of  the  chimney 
to  the  other ;  and,  from  the  lower  side,  let  a  pipe  and 
fiock  be  conducted  into  an  adjoining  closet,  or  other  cou- 
irenient  place  for  drawing  off  its  contents. 

X.  A  chimney-damper jt  co;isisting  of  a  double  piece 
of  hair  or  woollen  cloth,  of  such  dimensions  as  to  cover 
and  dose  the  opening  of  the  chimney.  It  b  to  be  quilted 
end  stu£kd  between  with  hair,  wool,  or,  sponge.  Wbsin 
the  chimney  is  on  fire,  this  damper  is  to  be  well  wetted 
with  water^  or  any  other  un-inflammable  liquid,  hung 
against  the  chimney*openi^,  to  stop  or  diminish  the 
draught  of  air,  and  kept  wet  until  the  fire  is  C9im* 

.gnisbed. 

XI.  A  water  candlestick  and  candle,  thus.*-~Let  a  pan 
or  basin,  of  glass,  metal,  earthen^ware,  or  any. other  sub* 
stance  fit  to  holdjvater — either  round,  square,  or  of  any 
other  shape  at  pleasure — and  six  or  more  inches  deep — 
be  furnished  with  a  soclpt  (either  fixed  or  moveable) 
whose  top  shall  stand  at  least  half  ax)  inch  lower  than  the 
margin^  of  the  pan,  and  the  diameter  of  its  bore  be  pro* 
portioned  to  the  size  c^  the  cand^  intended  to  be  used. 
The  socket  to  have  one  or  more  holes  near  the  bottom, 
^o  let  water  pass  freely .—^The  moveable  socket  njay  be  of 
a  different  substance  from  the  pan,    and  must  have  a 

.broad  heavy  bottom,  to  support  it  upright. — Let  water 
be  poured  into  the  pan,  until  it  rise  about  an  eighth  or 
quarter  of  an  inch  above  the  top  of  the  socket.  The  can- 
die  may  be  placed  in  the  socket  either  before  or  after  the 
water  is  poured  inr    It  ipay  b^  slightly  tapered,  like 

H  h  h  2  ^  commoii 


r  ****        ,»»,rt.a*\.  cotton*  tins 

^-  finoe  bormog. 


^m(  to  eont»oa«  " 


:  Wittb.  P'OI*'  ~^„  i„  order,  •-'l  ■>'  wh.ch 

„p«-  of  ''»P'"Sj"jli^,t(ro,».l.ec»»'^;,„ed  .° 

"JZ^trf  by  n»»ns  »*/_„„j„„ed  to  .  "■>• 
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tiiaUy  preserves  tlie  chimney  from  tbe  danger  of  fire^  «a 
none  of  the  fat  falls  on  the  coals  ;  the  whole  of  it  flowing 
into  tbe  pan  or  receiver^^-^The  cookery  on  this  gridiron 
k  esteemed,  by  some  persons  who  hare  tasted  of  it^  tn 
be  more  delicate  than  that  performed  on  any  other  of  the 
gridirons  in  use. 

No.  V.  The  Paper  Padlock  (exclusive  of  its  use  in 
conjunction  with  tbe  lantern)  is  applicable  to  all  the  pur* 
poses  of  a  <:ommon  padlock,  and  likewise  to  other  useful 
purposes  of  a  <]uite  novel  nature*  By  means  of  a  cheap 
and  simple  contrivance^  it  may  in  a  moment  be  attached^ 
iritbout  injuty,  to  th^  key«>hole  of  a  doof ,  desk^  chest, 
Ac^  BO  that  neither  key  wr  picki-lock  can  be  introduced 
without  certain  detection.?— By  another  atiU  more  simple 
^contrivance,  it  may  be  made  to.  prevent  or  detect  the 
fraudulent  exchange  of  articles  purchased  at  market,  or 
«ent  as  presents  to  a  distance. 

•K<^.  VL  The  Fire^l^a^  will  effectually  secure  a  lady 
from  the  fatal  effects  of  her  muslin  dress  catching  fire,  as 
she  can,  in  a  moment,  wrap  herself  up  in  it,  and  thus 
extinguish  the  flame;  a  circumstance  highly  worthy  of 
attention,  since  almost  every  day's  paper  announces  some 
shocking  catastrophe  occasioned  by  such  accident. — In 
making  tbe  cloak,  elegance  may  be  so  far  combined  with 
utility,  that  it  will  by  no  means  prove  an  unsightly,  ob^ 
ject,  if  kept  constantly  exposed  to  view,  and  ready  for 
immediate  use. — In  suddenly  starting  from  bed  to  escape 
a  nocturnal  five,  it  may  be  instantaneously  put  on,  and 
will  comfottably  screen  the  wearer  from  the  cold  ai)d 
damp,  as  weU  as  from  tbe  fiames^ 

Nos.  VII.  and  VJII.  The  SooUTrap  and  SooUTrap- 
SlavCy  if  properl^^  managed,  will  so  far  diminish  the  col- 
lection of  soot  in  chimnies,  that  they  will  very  seldom 
reduir^  to  be  swept.     The  danger  of  fire  in  a  chimney 

will 
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irin  be  aknott  done  awsy ;  and  the  sniDkiQg  <tf  chimiilet^ 
iir  mmj  eases,  prerented. 

No.  IX«  The  ff^tff<0f^7V0if^A  wis  prodooe  the  sraie  cte. 
iirable  effMrts,  wttbout  the  trooble  of  potdog  in  er  re* 
ftioriiig  the  soot^tyep. 

No.  X.  The  Chimnaf^DMiper^  simple  as  it  is,  10^7  be 
*  of  great  vitiHtjr,  BSeiog.  fiuiig  up  in  some  conspicuous 
l^ce,  irbere  it  shaO  be  daily  seen  by  the  swvants,  with 
a  printed  paper  of  dhreotions  for  ita  nse»  it  ean  be^  in* 
ilantiy  employed  the  moment  a  chiam^  cafcdies  five,-  aad 
ytfiW  eflfectnally  extinguish  it,  withont  &rdier  tfoufcle  tfaao 
diet  of  keepii^  it  wet  while  it  hangs  against  thir  graie>->« 
Iti  any  house  where  this  ir  adopted,  every  fire-place 
^mght  to  be  furnished  with  a  pair  of  hooks  or  other  fasS* 
entngs  (one  upon  each  side),  to  hang  the  daoipcr  en; 
whidi  hooks  or  otber  {sstenings  may  be  osade  omamentai 
The  damper  ako  should,  for  the  purpose  of  aaspeosion^ 
be  farniiAied  with  ringir  or  Ieof»,  in  aeeb  number j  and  at 
such  distances  asunder,  as  to  suit  every  fire-pbee  i»  tils 
hous^.    , 

No.  XI.  This  new  Wakr-^Canilestkk  haa  the  advantage 
4it  being  less  bulky  and  cumbrous  than  those  in  ordinary 
use,  and  less  liable  to  be  overset^  bendes  aflhrding  a 
good  ^bt,  and  screening  the  candle  Iroin  draughts  of 
ak.  In  point  of  safety,  it  can  hardly  be  surpassed.  The 
candles  also  will  last  much  longer,  in  proportion  to  their 
Height,  iban  comnfon  catidles  or  'riish4ights,  and  may, 
ilritbottt  variation  in  the  thickfaess,  he  varied  in  lengthy 
so  as  eaa^Iy  to  suit  the  hours  of  the  ^usumer* 
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Sped^ariim  ^Jbe  Paiarigrmki  (o  Willi  ah  Hakcs,  V 
T^okif'Hrkh  m  ihePari^  ef  Saint  Ofave,  S^thtrnvk^^ 
mtd  Cmnty  (/ Surrey :  Jkr  a  Method  ^  ren^krw^  Wutcry 
ptoqf,  Beaver  and  Pther  ffMs. 

Buied  Jaaumy  994  1^07* 

Ti  ■.'■•■ 

O  aU  to  whom  thoso  proseats  shall  eomfu  juw 

How  Kinffir  VB^.tiiat  ]aiCQiiEi{dBaikce  wXih  the  md  {ns^ttKb 
I  tbesakl  \Vi')Bu>i  Httte  do:  hereby  dedani  that  jfAytsmA 
Sairention  ia  describecl  :ia  iBBmicr  fdlowing^  th«t  ;ia  m 
wf :  Take  addo  shelly  mado  of  wool,  hair,  aad  Bm^ 
hrnnof^  ito  fgm  the  crowo  of  the  hat;  like^rise  a  ^bdl 
^mf  ]dat6 of  the  Bane  ntaterii^ to^form'thebrim.  t Wham 
thoBe  two  parte  are  ouule^  they>  must  be  ifyed- blacky  aad 
fisapbid  without  any  ghie  or  stifieoiog  lOf  any  <8ort»  cam 
mdy  iieiDg  taken  to  bring  them  to  a  good  jet  blade  Aa  i|t> 
ghae  or  stiffening  is  used,  no  lain  4pan  a^ure  the  tiap^ 
whieh  10  all  otfaen  beaver  hats,  .afiber  being  exposed  to  a 
heavy  shower  of  rain,  draws  out  the  glue, '  which  st»«ha 
down  the  nap,  and  md(es:at:appiar  old  and  greasy.  6«it 
these  hats,  after  a  heavy  skoirer  of  rain,  feqluiietobe 
only  wiped  round  with  a  faandkercbief,  soft  brush,  or  any 
other  proper  thing ;  and  when  dry  brush  them  over  sig4iii, 
and  the  nap  will  flow>  the  sam^  as  before.  There  may  be 
atUndiell,  naade  of  wool,  hair,  or  fine  beaver,  as  be<* 
fore,  ia  the  shape  of  a  hat^  blocked  ^  deep  enmigh  to  ad* 
mit  of  the  britn  being  cut  from  the  crown.  Or  a  she}l, 
made,  of  the  saine* materials,  in  the  shape  of  a  hat,-  will 
a^w^  the  saroe>  purpose;  though  I  give  the  preference 
to  the  outside  shell  to  be  ip  two  parts.  The  undemei^h 
side  of  the  shell  and  the  insi  de  of  the  crown  m^st  then 
be  made  water-proof,  bv  first  laying  on  a  coat  of  size,  or 
thin  paste,  or  any  othff  proper  subsSfatxf  e,  that  will  be 

sufficiently 
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safficiendy  strong  to  bear  a  coat  of  copal  varuish ;  and 
Wbeu  tboroilghly  dry  another  coat  of  boiled  litiseed  oijf^ 
Tery  strong.  When  suflElciently  dry  and  hardened  the 
crown  must  be  put  on  a  block,  tod  a  willow  or  cotioo 
body  or  shape,  wove  on  purpose,  put  into  the  iriside  of 
the  crown,  and  cemented  in.  It  masMhen  stand  on  the 
block  till  dry  ;  then  finished  off  with  a  hot  iron,  and  the 
erownisdone.  The  brim  must  in  like  manlier  be  ce- 
mented  to  a  substance  or  body  made  With  willow,  wove 
on  purpose,  or  cotton,  or  other  fit  material,  suffieiehtly 
thick  to  make  the  inside  of  the  tirin.'  The  brim  or  sheU 
of  beaver,  with  the  body'  made  of  wallow,,  or  any  other 
fit  material,  must  then  be  put  in-  a  pness,  and  pressed 
well  together*  When  prbssed  sufficiendy^  it-  must  be 
bung  up  to  harden  \  then  the  underside  of  the  brim  mMSf 
be  covered  with  another  shell  (^  beaver,  niade  on  pur- 
pose, but  silk-shag  will  answer  the  same' purpose j.  and 
.tnake  the  underneath  part  handsomer;  or  a  willow  may 
be  wove  to  cover  the  underneath  with,'  or  it  may.b6  co« 
vered  with  any  other  ^t  material.  The  crown  and  brim 
thus  made  must  be  put  on  a  small  block,  to  form  the 
brim  and  crown  :  it  must  then  be  strongly  sewed  toge- 
ther. The  hat  is  then  formed  >  and  put,  in  shape.  The 
«dge  of  the  brim  mustfi^  oiled  and  varnished  with  copal 
varnish  aud  boiled  linseed  oil,  very  strong,  as  bdfore, 
sufficiently  to  prevent  any  rain  getting  in.  The  cement 
used  (or  sticking  the  pairts.  together  may  be  msidewith 
about  one  pound  of  gum  Senegal,  one  pound  of  stardi, 
one  pound  of  glue,  and  one, ounce  of  bees  wax,  boiled 
together  in  about  one^quart  of  water ;  or  any  other  pro- 
per cement  may  be  used. 

In  witness  whereof,  &c. 

Specification 
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Sfedficatkn  of  tkt  Patent  grdnied  to  Qto-Mt  E*fc«ARDf , 
^  Bendck^reit  y  GdUetus^uare^  in  the  County  of  Mii^ 
dkstTf  Gentleman  y  and  Member  of  the  Ktyal  l^citty  tf 
Londoity  and  of  th<t  S&ciett/  if  Haarlem  in  Soltand^  ar^ 
JosEi'H  Lyon,  of  MiUbank'Street^  Westminster ^  Cooper ; 
for  an  JntprovenieHt  on^  and  a  neso  M^hod  ofy  rnanvfac^ 
turing  Pipes  for  the  Conveyance  of  Jfateruhdisr  Grounds 


Dated  December  18,  1806* 


T. 


O  all  to  whom  these  ptes^nts  shall  tame,  &e* 
NoW  KNOW  Y£,  that  in  i:onipliance  with  the  said  proviso^ 
we  the  said  Anthony  George  Eckfaardt  and  Joseph  Lyon 
do  h^eby  declare  that  our  said  invention,  and  the  man« 
ner  in  which  the  same  is  to  be  carried  into  effect  and 
pra/ct\Qe^  are  described  in  manner  following;  'that  is  to 
n%y :  instead  of  perforating  the  trunk  of  a  tree,  o^  any 
solid  piece  ^i  wopd>  as  is  usually  done  in  the  fabricatiroa 
t>f  pipes  for  the  conveyance  of  water,  we  do  form  each* 
and  every  of  our  pipes  »of  different  pieces  pf  staves,  rcf- 
sembling  the  staves  of  a  barrel,  but  of  lesd  curvature,  and 
ofgrea^ter  proportional  length.  And  we  do  fashion  tfao 
taid  staves  of  our  pipes  either  by  hand  or  (in  preference) 
by  such  fit  antl  appropriate  machinery  as  among. the 
fools,  implements,  and  machines,  df  well  known  con* 
:ftiruction  and  use,  may  be' best  suited  for  that  purpose,  in 
KUch  a  manner  as  that  the  said  staves  shall  fit  each  other^ 
and  include  a  cylindrical,  or  nearly  cylindrical,  bore  or 
tavity  ;  and  that  the  external  surfaces  thereof  shall  form 
a  conical  or  long  spheroidal  or  otherwise  tapering  figure, 
properly  suited  for  ^riving  a  sufficient  number  of  strong 
hoops,  of  metal,  or  other  fit  material,  th^repn,  for  the 
Vol.  X» — SficoKD  S^rxes*  I  i  i  purpose 
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purpose  of  giving  (iminess  and  strength  to  the  whole,  anci 
of  rendering  the  same  water-tight.  Or  otherwise,  we  do 
close  the  said  staves  together  by  driving  wedges  under 
the  said  hoops,  or  .by  screwing  the  said  hoops  together  ; 
and  in  these  or  the  like  cases  the  external  surfaces  of  the 
said  pipes  may  be  cylindrical,  or  of  any  otiier  convenient 
figure. 

And  fartheri  we  do  taper^  by  the  turningJatb^,  or 
other^wise^  such  of  the  extremities  of  our  said  pipe«  as  are 
intended  to  be  fitted,  by  insertion,  into  other  lengths  or 
pieces  of  the  said  pipes.  And  we  do  a!sd  excavate  and 
enlarge  a  correspondent  small  part  of  the  bore  of  such 
other  lengths  or  pieces  of  onr  said  pipes  as  are,  or  may 
be  intended,  to  receive  the  said  tapering  extremities. 

And,  moreover,  we  do,  in  all  cases  wherein  the  same 
may   be  thought  needful,    connect  and  close  our  said 
staves  together  by  the  methods  of  dore-tailing  or  tongue- 
ijfig,  or  rabbetting,  or  by  means  of  screws,  or  by  any. 
other  of  the  known  and  approved  methods  of  joining  the 
surfaces  of  wood  together.     And  we  do  paint  or  cover  • 
the}  inner  or  outer  surfaces,  or  the  surfaces  within  the 
joints,    or    all  or  any  of  them,  with   pitch,   tar,    far-  • 
nish,  cement,  or  other  suitable  matter,  to  preserve  the- 
sd^id  pipes,  and  to  render  them  more  cfiec^uaUy  water-  * 
tight. 

And,"  lastly,  we  do  make  use  of  all  kiuds  of  wood,  of' 
other  materials  whatsoever,  which  are  or  may  be  proper 
for  the  construction  of  our  said  pipes>  as  herein  before 
described  and  set  forth. 

*  In  witness  whereof,  &g. 
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Jmpwced  Drags  for  raising  the  Bodies  of  Persons  who  have 
sunk  under  Water.    By  Dr^  Cogan,  of  Bath. 

With  Engravings. 

From  the  Tiiansactions  of  the  Society  for  the  Encoii- 
mgemeot  of  Arts,  Manufactures,  and  Commerce. 

Tfie  Gold  Medal  or  Thirty  Guineas,  at  the  Option  of  tie 
Candidate^  weve  acffudged  by  the  Society  to  Dr.  Cogan, 
who  preferred  the  honorary  Reward, 

4 

L  HAVE  long  been  discontented  with  the  construction 
of  the  drags  which  have  hitherto  been  in  use>  both  in  this 
and  in  other  countries.  Those  used  in  Hdland  are  not 
more  than  three  or  four  inches  in  dian>eter,  with  very 
long  and  sharp  points.  They  cannot  therefore  be  pro- 
perly applied  to  a  naked  body  ;  and  were  not  the  Dutch 
sailors  and  boatmen,  who  are  most  exposed  to  danger^ 
very  thickly  clad,  they  might  be  productive  of  mischief. 
I  attempted,  when  resident  in  that  country,  to  make  so*me 
improvements,  by  turning  the  points  obliquely  inwards^ 
$0  as  to  catch  the  clothes  without  penetrating  deep  into 
the  body  ;  but  still  these  were  only  applicable  in  cases 
where  the  subjc<*t  fell  into  the  water  in  his  clothes.  Tbe 
drag  which  is  now  used  in  London  is,  in  many  respects, 
eicqepti enable ;  it  is  clumsy  and  dangerpus. 

The  design  of  establishing  a  Huipane  Society  at  Bath, 
induced  me  to  reconsider  thp  subject  with  more  attention  ; 
and  the  result  has  been  the  construction  of  two  drags,  ac- 
cording to  the  models  which  are  sent  to  you,  at  the  desire 
of  that  Socitjty.  The  consideration  of  economy  'has  in- 
duced, me  to  constructthe  drag,  Fig.  2.  (Plate  XX. J  as 
it  may  be  made  at  about  half  the  price  of  the  #tkV|  mkI 
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in  some  cas^  be  equally  useful.  The  drag,  Fig  I.  is ap^ 
plicable  to  every  c^se,  ^nd  the  only  objection  to  it  is  its 
higher  price. 

Yon  will  perceive  by  the  annexed  drawing  the  object 
in  view,  which  is  to  multiply  the  chances  of  laying  secure 
hold  qf  any  part  of  the  body,  without  the  possibility  of  aq 
injury.  H<^d  the  dimensions  been  smaller  than  they  are, 
the  drag  wo^ld  not  encompass  ev^ry  part  of  a  humai^ 
body;  ai>4  without  the  partition  and  curvatures  at  the 
extremities,  the  distances  would  be  too  great,  and  the 
l»ady  of  aphild  might  fall  through  the  intermediate  spaces. 
By  means  of  the  sliding  hooks  at  the  ends,  the  instrument 
is  adapted  both  to  na)ced  bodies^  and  those  which  are 
clcrtbed.  As  bathers  are  naked,  the  sharp-pointed  e^- 
treoiities  might  lacerate  in  a  disagreeable  though  not  a 
dangerous  manner:  or  by  entering  the  skin,  they  might 
lippede  a  firmer  bold.  They  are  therefore  made  to  recede. 

But  in  accidents  from  skaiting,:or  iq  suchi  where  the 
subject  falls  into  the  water  \Yith  his  c]o|:hps  on,  the  books 
will  be  of  the  utmost  advantage,  asf  the  slightest  bold  will 
be  sufficient  to  render  the  body  buoy^nt^ 

The  upper  extretpities  are  mad§  both  with  a  socket  an^ 
a  loop,  \jiy  which  they  were  accomipod^te^  either  to  a  pole 
•or  a  <x>rd  j  or,  whiph  is  still  better,  to  both.  In  ponds  or 
rivers,  where  accidents  are  most  likely  to  happen,  shoul^ 
they  occur  at  a  distance  froq^  th^  shore,  no  pole  woiild  be 
able  to  reach  to  a  sufficient  extent,  unless  the  assistant^ 
were  in  a  l;|oat9  v^ich  is  not^t  all  times  at  hand.  In  such 
eases  a  cord  may  b^  attached  to  the  loop,  and  the  ir^s^ru- 
nient  be  thrown  to  the  plac^  where,  the  body  is  supposed 
to  he.  If  the  person  exposed  to  danger  should  be  able  to 
f^wim  a  little,  or  in  any  way  ji^st  support  himself  from 
ranking,  be  might  possibly  lay  hold  of  the  floating  piece 
of  wood  connected  with  the  lower  end  of  the'' drag  by 

means 
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IPQAns  of  a  rope,  and  thus  be  brought  to  shore.  This  ap« 
pendage  answers  another  purpose.  In  rivers  particularlj, 
the  limbs  of  the  instrument  ipay  probably  catch  roots  of 
trees,  &c.  and  can  only  be  disengaged  by  pulling  the  drag 
in  a  contrary  direction  by  means  of  the  floating  wqoi}  and 
rope. 

When  I  said  that  both  pole  and  cord  are  pi^ferable  to 
either  singly,  it  was  for  the  following  reason.  I  have  found 
)>y  experiments,  that  a  cord  tied  to  the  ring  or  loop, 
^nd  passing  through  a  hole  made  at  the  upper  end  of  the 
pole,  gives  a  double  advantage.  The  drag  with  a  pole 
attached  to  it,  of  not  more  than  10  or  12  feet  in  length, 
may  be  projected  several  yards  further  than  without  it ; 
and  in  drawing  forward  the  drag,  till  the  end  of  the  fole 
is  brought  within  rea^b  of  the  hand,  the  subject!  iQay  be 
raised  above  the  surface  of  the  water  'm  th<^  m^t  proper 
direction.  But  a  pole  of  1-5  or  1($  feet  in  le^pgth  is  uo- 
wieldy,  ami  wou]4  even  float  the  drag  unless  it  were  ^lade 
much  heavier. 

If  a  drag  were  wanted  in  these  cases  only,  where  it-is 
not  necessary  to  throw  it  to  a  distance,  then  Fig.  2.  would 
answer  every  purpose.  It  is  obvious  that  this  requires  a 
pole  to  be  fixed  in  it,  so  that  ,the  hand  may  direct  the 
projecting  parts  to  the  body,  which  otherwise  could  not 
alwavs  be  done. 

We  have  not  as  yet  had  an  opportunity  of  trying  these 
drags  upon  ^  human  body ;  but  upon  an  effigy  made  io 
every  respect  as  like  as  possible  in  fprm  to  the  humaa 
body,  l)oth  clothed  and  unclothed,  they  have  answered  in 
the  most  satisfactory  manner.  The  effigy  was  brought  to 
the  surface  in  various  directions,  without  once  shppiug 
from  the  hold, 

I  shall  just  beg  leave  to  add,  that  with  two  drags  apd  a 
boat,  assistance  given  in  time  woujd  alrpojit  insure  success, 

A  hook 
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A  hook  catching  a  single  thready  it  is  well  known,  will  be 
safficient  to  bi'in«r  a  human  body  to  the  surface  of  the  water, 
i  r  till  it  becomes  visible  :  a  second  (jrag  at  such  time  might 
be  applied  to  any  .part  of  the  body,  §p  as  p  secure  a  tirm 
link?. 

The  workqfian  pharpjes  the  triaqgular  drag  at  one  guinea, 
the  other  at  12  shillings.  A  pole  16  feet  in  length  wa« 
charged  three  shillings.  The  fags  were  estimated  at  one 
billing  and  sixnense, 

Reference  to  the  Engimwg  of  Br,  Cogan*s  Drag. 
(Plate  XX.  Figs.  I,  2,  3,  and  4.) 

Fig.  1.  A  shews  the  drag  complete,  with  two  cords  B 
and  C  attached  to  it ;  that  at  the  top,  B,  is  fastened  to  a 
ring  at  D  ;  the  bottom  cord  is  tied  to  a  hofe  in  the  iron  at 
E.  The  six  ends  of  the  projecting  branches  have  each  a 
l>arbed  claw,  which  can  be  slided  forward  or  drkwn  back 
ias  may  be  thought  necessary.  There  is  a  hollow  socket 
in  the  upper  part  of  the  drag  at  D,  so  as  to  admit  the  end 
of  a  pole  to  be  screwed  therein,  ^vhenever  it  may  be  thought 
useful. 

Fig.  2.  is  the  cheaper  or  more  simple  drag,  and  intended 
only  to  be  used  with  a  pole  G,  fastened  in  its  hollow 
socket  by  the  screw  H,  and  to  be  used  in  the  manner  of  a 
rake  to  bring  the  body  to  land.  It  has  barbed  claws  at  the 
extremities  of  its  branches  L  L,  moveable  backwards  and 
forwards,  whicli  claws  slide  in  a  groove  made  in  the  ex- 
tremity  of  each  branch. 

Fig.  3  shews  one  of  the  claws  drawn  upon  a  larger 
scale,  screwed  to  one  of  the  extremities  of  a  branch.  In 
this  situation  the  screw  head  appears  at  I,  on  the  out« 
side  of  the  branch,  and  the  claw  is*  within,  and  does  not 
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extend  beyond  the  extremUy  of  the  branch. 

Fig. 
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t\g.  4  shews  the  same  barbed  claw  at  its  utmost  extent^ 
projecting  beyond  the  extremity  of  the  branch.  The 
end  of  the  worm  of  the  screw,  which  boWs  it  fast  in  that 
position,  appears  at  Kt 
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Machine  to  enabU  Shoe-makers  to  nidke  Shoes  and  Bcois 
without  suffering  that  Pressure  upon  the  Stomach  usual  in 
that  Tivde ;  invented  by  Mr*  A.  Stass^  of  Porter*strtet^ 
Newport  Market. 

\ 

With  Enirravinffs. . 

From  the  Transactions  of  the  Society  for  the  Enct3f«* 
ragenient  of  Arts^  MANUFAcTutiEs,.and  Commerce. 

Ten  Guineas  were  voted  to  Mr.  Stass  for  this  Lwention^ 

X  HIS  Machine  is  to  be  used  by  men  when  making  shoes 
or  closing  boots,  and  i^  constructed  to  save  theni  the  dis- 
agreeable and  hurtful  posture  they  now  use^  by  sitting  m 
a  cramped  and  painful  situation ;  and  it  has  been  vouched 
for  by  physicians  of  the  first  abilities,  that  most, of  that 
particular  class  of  labouring  men  die  of  asthnaa  and  con- 
suihption^  occasioned  by  constant  applicatioa  ii;  sp  ua»^^ 
wholesome  a  posture. 

This  machine,  simple  in  itself,  is  .so  constructed,,  th^t 
^  ihan  nmy  stand  to  his  work,  sit,  or  recline  in  a  halfwit* 
ting  posture,  and  without  having  constantly  his  work 
pressing  against  .his  breast  or  stomach.  It  is  not^  9wk* 
ward  \  but  from  the  inspection  of  some  of  the  firs^  work* 
men  in  the  trade,  has  been  highly  approved  of  in.everjT; 
respect,  being  not  only  useftil,  but  of  great  comfort  and 
convenience  when  compared  with  the  method  of  working 
heretofore  adopted, 

Iteferenc€ 
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Reference  to  Mr.  StAss^s  Madunefor  Shoemakers. 
(Plate  XX.  Figs.  5  and  6.) 

t*ig.  Sy  a  the  bench  standing  on  four  legs  about  four 
feet  from  tbe  ground. 

h  a  circular  cushion  af&xed  to  tbe  bencb^  in  tbe  centre 
of  which  cushion  is  a  hole  quite  through  tbe  bencb| 
through  which  a  leather  strap  c  is  brought  up  firorfi.  below. 
This  strap  holds  the  work  and  last  firm  upon  the  cushion^ 
in  any  position  required,  by  means  of -the  workman's  foot 
placed  upon  the  treadle  d. 

e  shews  the  last  upOn  the  cushion,  with  tbe  strap  hoId-K 
ing  it  firm. 

fiA?L  se^t  for  the  workman  .to  use  occasionally;  it  is 
supported  behind  by  two  legs,  and  in  the  front  by  a  crosi 
piece  of  wood,  into  which  a  projecting  arm  e:{tends  froill 
the  seat,  and  allows  the  seat  to  be  moved  nearer  or  far^ 
t&er  from  the  work  as  may  be  required. 

g^z,  shelf,  on  which  the  hammer  may  be  laid^ 

*  hy  a  leather  bag  to  contain  the  tools. 
f,  a  drawer,  to  hold  such  articles  4s  sliotild  be  kept 
firee  from  dust. 
^    ky  leather  slips  to  contain  the  cutting  knives. 

'  /,  a  whetstone,  on  which  the  knives  are  to  be  sharp* 
^ed,  and  moveable  on  an  \ipright  pivot  ot  axis  m. 
n  t;he  upper  part  of  tbe  bench  to  bold  the  lap-stone,  &c« 

'  Fig.  6  the  lap-stone^  The  conical  part  o  fits  into  the 
bole  in  the  cushion  i,  so  as  to  hold  it  fifm^  whikt  the  lea- 
ilier  is  beatet»  with  a  hamxuer. 


i 


Sjcperinuni9 


J'l.XK.VoL.  X  SeamB  Series. 


(     433     )  ' 

Experiments  on  Molybdena.    By  M.  Bucholtz. 

(Concluded  from  Page  396.) 

Vll.     Experiments  on  the  blue  Oxyd  of  Molyhdcna, 

JlLiXPERIMEISIT  23.  I  put  fifty  grains  of  pulverized 
metallic  molybdena  into  a  porcelain  crucible,  which  I 
placed  upon  the  fire  in  an  inclined  position,  and  headed 
till  the  surface  had  assumed  a  blue  colour.  At  the  fir^t 
application  of  the  heat,  the  powder  assumed  a  brownish 
yellow  colour,  which  soon  passed  into  a  copper-brown  : 
the  latter  colour  continued  for  some  minutes,  until,  the 
crucible  had  acquired  a  more  elevated  degree  of  heat* 
The  metal  burned  in  a  place  where  the  crucible  scarcely 
began  to  exhibit  an  obscure  redness.  I  immediately 
withdrew  the  crucible,  and  kept  it  exposed  for  a  quarter 
of  an  hour  to  a  moderate  heat,  continually  stirring  the 
powder.  The  brown  colour  passed  entirely  into  a  greyish 
blue.  When  carefully  collected  and  weighed,  the  matter 
was  found  to  have  augmented  by  five  grains  ;  that  is,  by 
one  tenth.  I  poured  upon  it  an  ounce  of  water,  and 
stirred  it  for  some  minutes  :  only  a  very  small  portion  of 
matter  was  dissolved.  The  mixture  was  kept  for  two 
hours  in  a  heat  of  thirty  degrees  :  the  solution  assumed  a 
deep  sapphire-blue  colour :  its  taste  was  bitter  and  me- 
tallic. I  decanted,  and  poured  a  fresh  quantity  of  water 
upon  the  residuum.  Operating  in  the  same  manner  as 
before,  I  obtained  a  solution  of  a  very  pale  blue.  I  boiled 
the  residuum  with  two  ounces  of  distilled  water,  in  a  por- 
celain cup,  till  the  ii-quid  was  diminished  by  one  half. 
After  the  pulverulent  particles  had  deposited  themselves, 
I  had  a  solution  of  a  deep  and  beautiful  sapphire  blue. 
The  result  was  the  same  whisu  I  repeated  this  process  a 
If OL.  X. — Second  Series.  K  k  k  second 
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«econd  time.  It  is  evident  that  the  oxyd  formed  in  thi» 
experiment  comported  itself  differently  from  thai  ob^ 
tained  in  the  preceding  experiment  (22)9  where  the  blue 
oxyd  obtained  by  the  calcination  of  the  metallic  molyb- 
dena  dissolved  entirely  in  the  water.  It  appears,  that 
here  the  blue  oxyd  had  penetrated  the  rest  of  the  mass, 
^nd  prevented  the  whole  from  becotning  oxydated  to 
tbis  degree,  and  that  it  had  thereby  itself  become  less 
ibluble. 

The  residuum,  dried,  weighed  twenty  grains,  and  was 
6f  it  dark  grey  colour  inclining  to  a  broivn  ;  which  Jed 
me  to  believe  that  it  \vas  only  a  mixture  of  brown  oxyd 
and  metal.  I  put  it  again  into  the  cup,  and  roasted  it 
cautiously  ;  and  accordingly,  as  soon  as  I  began  to  heat 
St,  its  colour  passed  into  a  brown  inclining  to  blue,  and 
it  gradually  assumed  entirely  the  latter  tinge.  After 
baving  boiled  it  three  different  times  with  two  ounces  of 
water,  and  evaporated  to  one  half,  I  obtained  a  blue  soln* 
lion.  The  residuum  which  remained  still  weighed  fifteen 
grains,  and  was  of  a  copper^brown,  inclining  to  a  blue^ 
i  put  it  for  a  moment  aside,  and  undertook  an  experi- 
pfient  upon  a  larger  quantity  of  metal,  with  a  view  to 
discover  a  more  expeditious  means  of  obtaining  the  blue 
oxyd. 

Experiment  24.  I  reduced  to  as  fine  a  powder  as  pos- 
sible two  bundred  grains  of  metallic  molybdena,  and 
treated  them  as  In  the  preceding  experiment.  An  oxyd 
was  formed  of  a  copper-brown  colour,  which  became 
Mue  as  the  action  of  the  heat  was  continued.  Whea  it 
was  almost  of  an  indigo  blue,  with  a  tinge  of  grey,  and 
"began  to  burn  in  different  places>  1  withdrew  it  from  the 
'fire,  and  ppt  it  into  two  ounces  of  water,  boiling  it  till 
'on^  half  was  evaporated.  The  solution  was  blue.  The 
jresiduum  wa^  a^ain  treated  three  times  in  the  same  maa- 
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n^r.  The  last  residuum  had  entirely  lost  the  blue  colour^ 
and  assumed  that  of  copper.  Having  boiled  it  two  mord 
times,  i  still  obtained  a  blue  solution  ;  an  evident  proof 
that  mere  boiling  in  water  changed  the  brown  oXyd  into 
blae^  and  that  consequently  the  latter  was  in  a  superior 
state  of  oxydatioti* 

1  now  wished  to  try  whether  I  could  change  the  brown 
Dxyd  which  remained  into  blue  oxyd,  by  contmued 
boiling  in  water.  For  this  purpose,  1  put  it  with  sixteen 
omices  of  distilled  water  into  a  large  vessel,  and  boiled  it 
till  the  liquor  was  reduced  to  two  ounces.  The  solution 
W^s  blue,  it  is  true  ;  but  not  so  much  so  as  I  had  expected 
froih  so  long  continued  an  ebullition*  I  then  examined 
'Whether  the  brown  residuum  might  not  be  more  easily 
changed  into  blue  oxyd,  if  I  merely  wetted,  and  after- 
wards dried  it,  and  this  repeatedly.  This  I  did  ten  times^ 
and  every  time  I  poured  an  ounce  of  water  upon  the  re- 
iidutim,  and  boiled  it  for  five  minutes.  The  solution  was 
always  blue.  Proceeding  in  this  manner,  t  had  at  last 
only  eleven  grains  of  brown  oxyd  left. 

This  method  of  preparing  the  blue  oxyd  is  very  labo- 
rious. I  was  sensible  of  its  defectiveness,  and  endea« 
Voured  in  various  ways  to  find  out  a  better.  I  had  found 
that,  when  we  decompose  a  solution  of  molybdena  in  sul- 
phuric ^cid  by  an  alkaline  sulphuret,  and  then  add  again 
a  small  quantity  of  sulphuric  acid,  the  precipitate  which 
had  at  first  be^n  formed  is  decomposed,  and  a  blue  solu- 
tion produced.  But  I  found  no  means  of  collecting  the 
blue  oxyd  in  its  pure  state ;  for,  after  having*  evap6« 
fated  thcj  solution  of  this  oxyd,  I  could  not  separate  from 
the  residuum,  on  account  of  its  solubility  in  water,  either 
the  suipbutic  acid,  or  the  alkaline  sulphate  which  had 
been  formed  with  the  aid  of  the  alkali  of  the  sulphuret : 
ipcttkottot  the  siiAphur  stUl  remained  in  this  residuum^ 

Kkk2  The 


.436  .Experiments  9n  Moh/bdena. 

The  alkalies  separated,  indeed,  a  small  quarrtity  of  Qxyd 
when  the  solution  was  concentrated,  but  its  solubility  did 
not  suffer  what  was  upon  the  filtre  to  be  washed  ;  besides 
I  remarked,  that  an  excess  of  alkali  caused  the  blue 
colour  to  lose;  and  that  consequently  it  in  all  probability 

ft 

occasioned  a  greater  oxydation. 

J  attempted,  with  a  view  to  effect  the  desired  separa- 
tion, to  avail  myself  of  the  fact  observed  by  Scheele  and 
other  chemists  ;  namely,  that  the  molybdic  acid,  when 
dissolved  in  other  acids,  gives  a  blu«  colour.  The  mu- 
riatic acid  appeared  to  me  the  fittest  for  my  purpose,  on 
account  of  its  volatility.  I  dissolved  two  drachms  of  the 
brown  oxyd  obtained  by  calcining  the  molybdate .  of 
ammoniac,  in  moderately  concentrated  muriatic  acid. 
The  solution  passed^  during  ebullition,  from  the  brown- 
ish-yellow to  the  yellowish-green,  and  then  into  the  deep 
blue.  I  evaporated  to  dryness,  and  I  obtained  a  mass  of 
an  obscure  blue,  but  which  I  could  not  entirely  separate 
from  the  acid  which  adhered  to  it.  When  I  attempted 
to  ^ash  it,  it  dissolved  in  part,  and  what  passed  through 
the  filtre,  as  well  as  what  remained  upon  it,  contained 
muriatic  acid.  If  I  heated  the  blue  mass  still  more 
strongly,*  it  became,  grey,  and  lost  with  the  muriatic 
acid  its  solubility  in  .water.  After  several  other  trials, 
varied  in  different  ways,  and  which  proved  unsuccessful, 
I  was  at  last  conducted  to  the  object  of  my  search  by  the 
consideration  of  a  very  simple  fact,  namely,  that  a  solu- 
tion of  molybdic  acid  assumes  a  blue  colour  when  it  is  in 
contact  with  most  of  the  metals. 

I  conceived  that  the  result  might  be  the  same  with,  mo- 
lybdena  in  the  metallic  state,  and  that  this  metal,  by  di- 
Tiding  the  oxygen  with  the  niolybdic  acids,  might  cause 
them  to  pass  into  the  ^tdie  of  blue  oxyj. 

Experijcnent 
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Experiment  25.  I  therefore  took  twelve  grains  of  me- 
tallic molybdcna  and  twenty-four  grains  of  molybdic 
acid,  reduced  the  whole  to  very  fine  powder,  and  put  it 
into  seven  ounces  of  water.  At  the  end  of  ten  minutes, 
the  liquor,  which  was  at  rest,  assumed  a  blue  colour, 
which  became  more  and  more  intense.  After  having 
boiled  for  half  an  hour,  I  found  the  solution  much  more 
concentrated  than  it  had  been  in  any  of  the  preceding 
experiments.  On  boiling  a  second  time,  the  whole  of 
the  molybdena  and  the  whole  of  the  acid  disappeared, 
and  were  changed  into  blue  oxyd,  with  the  exception 
of  two  o>  three  grains. 

I  now  wished  to  try  whether  I  could  not  obtain,  in  a 
still  simpler  and  more  economical  manner,  the  blue 
oxyd,  by  substituting,  in  the  place  of  the  metallic  mo- 
lybdena, the  brown  oxyd  obtained  by  the  decomposi- 
tion of  the  molybdate  of  ammoniac. 

Experiment  26.  A  hundred  grains  of  molybdic  acid 
and  eighty  grains  of  brown  oxyd  were  triturated  toge- 
ther, and  reduced  to  a  very  fine  powder.  I  moistened 
this  powder,  and  after  some  time  I  saw  a  brown  colour 
appear  ;  but  it  did  this  much  more  slowly  than  when  the 
metallic  molybdena  had  been  employed :  however,  after 
having  triturated  this  moist  mass  for  a  quarter  of  an 
hour,  I  obtained  a  very  blue  paste.  I  boiled  four  times  ; 
each  time  with  four  ounces  of  water ;  and  the  \9rh0le 
was  dissolved  except  a  few  grains.  The  solutions  were 
blue. 

Several  other  trials  convinced  me  that  molybdena,  in 
the  metallic  state,  exercises  a  much  greater  action  upon 
the  molybdic  acid,  for  converting  it  into  blue  oxyd,  than 
the  brown  oxyd.  I  also  found,  that  by  triturating  for  a 
long  time  a  mixture  of  molybdena  in  the  metallic  state 
antd  brown  oxyde,  and  continually  adding  water  in  such 
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a  manner  as  to  keep  the  mixture  of  the  consistence  of  a 
paste>.  the  gri^ater  part  of  the  mass  may  be  converted  into 
Woe  oxyd. 

When  the  mixture  was  dry,  X  poured  upon  it  extremely 
pure  water^  and  there  was  disengaged,  in  the  mdst  sen- 
sible manner,  an  odour  nearly  resembling  that  of  oil  of 
rosemi^ry,  minted  with  a  faint  smell  of  camphor*  This 
phenomenon  is  avery  extraordinary  one;  but  should  any 
one  be  inclined  to  doubt  its  reality,  I  appeal  to  the  testi- 
tnony  of  Messrs.  Tromsdorff  and  Haberl^,  who  were  with 
sne  when  I  made  the  experiment.  Its  cause  may  probably 
be  discovered  when  larger  quantities  of  matter  shall  be 
operated  upon. 

Experiment  27.  I  took  all  the  solutions  of  the  blue 
oxyd  in  pure  water,  resulting  from  the  preceding  ex* 
periments,  poured  them  into  a  capsule  of  porcefain,  and 
boiled  them  to  the  consistence  of  a  syrup.  During  the 
boiling  the  liquor  became  much  lighter  coloured,  and 
at  last  appeared  of  a  deep  steel  grey.  After  cooKng,  it 
entirely  resembled  a  concentrated  solution  of  acetite  of 
copper,  inclining  a  little  tp  a  blue^^  or,  in  other  words, 
it  was  of  a  deep  blueish-green.  No  precipitate  however 
bad  been  formed.  The  addition  of  a  smaH  quantity  of 
inuriatic  acid  appeared  to  restore  the  original  blue  colour. 
This  experiment  evidently  shewed,  that  the  blue  oxyd 
could  pass  into  a  higher  degree  of  oxydation  by  the  effect 
of  mere  boiling  with  water,  and  that  it  is  necessary  we 
should  gse  all  possible  care  to  avoid  this  degree  of  beat 
when  we  wish  to  obtain  the  blue  oxyd.  Several  other 
experiments,  which  it  would  be  superfluous  to  detail  in 
tbis  place,  have  shewn  that  the  following  process  is  the 
best  adapted  for  obtaining  a  pure  and  permanent  blue 
oxyd. 

Tale 
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Tdce  one  part  of  metallic  laolybdena  sod  two  parts  of 
pure  molybdic  acid  (or  thr^  parts  of  brown  oyyd  aa4 
four  <^  acid) ;  triturate  them  together  for  a  long  time  in  9 
mortar  of  porcelain  or  glass ;  moisten  tbe  xnix.ture  with  it 
small  quantity  of  clistiUed  water,  either  at  first,  or  when 
the  mixture  is  in  the  state  of  a  fine  powder,  so  a&  to  bring 
it  tQ  the  coni^tence  of  a  paste:   continue  to  triturate, 
applying  a  moderate  heat,  till  the  matter  is  very  blue. 
Then  add  from  eight  to  twelve  parts  of  water,  and  boil 
for  some  minutes ;  after  having  let  tbe  liquor  stand  for 
some  time,  filtrate  it ;  continue  to  triturate  and  wash  the 
residuum  till  no  more  blue  solution  is  obtained.    Pour  all 
the  solutions  into  a  capsule  of  porcelain,  and  evaporate 
tbem  by  a  heat  from  30"^  to  40*^  Reaum.    The  colour  is 
not  sensibly  changed,  and  we  obtain  a  residuum  of  the 
most  beautiful  blue,  which  is  soluble  in  a  very  small  quaii^ 
tity  of  water.    Care  must  be  taken  not  to  perform  the 
evaporation  too  slowly  ;  for  I  think  I  have  observed,  that 
by  an  effect  of  the  contact  of  the  oxygen  of  the  atmo^' 
sphere,  the  blue  oxyd  passes  gradually  into  the  green, 
tbe  yellow,   and  at  last  even  into  the  white  molybdic 
acid :  at  least  I  have  remarjced  these  phenomena,  when 
^here  has  been  potash  or  ammoniac  in  the  blue  solution. 

We  may  also  prevent  this  accident  in  the  most  efiectual 
saanjoer,  by  leaving  in  contact  with  the  solution  which 
we  evaporate,  a  small  quantity  of  metallic  molybdena  of 
of  brown  oxyd,  till  the  liquor  has  acquired  the  consis- 
.  tence  ot  a  syrup  ;  l^y  which  means  we  render  inert  that 
•portion  of  oxygen  which  might  produce  a  higher  de- 
gree of  oxydation* 

From  tbe  experiments  upon  the  blue  oxyd  which 
have,  beeo  recorded  9  we  may  deduce  the  following  re- 
sults; 

I.  Several 
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1.  Several  of  the  degrees  of  oxydation  which  we  had 
already  observed  have  been  confirmed,  and  some  others 
b^ve  been  discovered.  In  the  experiments  which  I  hate 
made  upon  the  metallic  molybdcna,  I  hiave  frequently 
remarked  that  its  surface  lost  its  brilliancy,  and  seemed  to 
become  coveied  with  a  grey  matter. 

This  is  certainly  a  commencement,  a  first  degree,  of 
oxydationf ;  the  brown  oxyd  is  the  next ;  it  passes,  as 
has  already  been  shewn,  by  boiling,  into  the  blue.  The 
latter  is  produced,  either  by  heating  the  metal,  or  by 
heating  the  brown  oxyd  obtained  by  the  decomposition 
of  the  molybdate  of  ammoniac  ;  and  it  appears  that  the 
substance  produced  by  these  two  different  operations 
ought  to  be  considered  as-  identically  the  same.  After 
the  blue  oxyd,  we  have  the' blueiyii-green;  which  is  pro- 
duced  by  boiling  the  first,  or  leaving  it  exposed  for  some 
time  to  the  conta^it  of  the'  air :  the  contact  of  metallic 
molybdena,  as  well  •  as  the  action  of  pure'  ammoniac,  re- 
stores it  to  the  state  of  tilire  oxyd.  Finiilly,  the  blueish- 
greeh  oxyd  passes  into  the  j/rf/M£;  and  then  into  the  nhite^ 
which  is  the  niolybdic  acid.  The  transmutation  of  the 
blue  oxyd  into  the  twb  last  is  greatly  promoted  by  the 
presence  df  an  alkali.  •  -  -  •  ' 

2.  The  \thite  molvbdic  acid  placed  in  contact  with  the 
brown'  oxyd',  or'  with  the  metal,  divides  its  oxygen  with 
them,  and  thus  passes  into  the  state  of  blue  oxyd.'  The 
blue  colour  which  the  molvbdic  acid  acquires  by  the  ad- 
dition of  metallic  sohitibns,  a  phenomenon  which  has 
been  remarked  by  Scheele;  Heyer,  and  Hsemann,  is  the 
effect  of  a  similar  disoxygenation.  Other  disoxygenating 
circumstances  may  also  cau^e  the  molybdic  acid  to  pass 
into  the  state  of  blue  oxyd;  such,  for  exatnple,  as  the 
application  of  a  current  of  ammoniacal  gas  to  this  acid. 

After 
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After  having  discovered  these  different  degrees  of  ox^- 
dation^  it  would  be  desirable,  to  determine  the  proportioa 
"which  the  oxygen  beard  to  the  metal  in  each  of  them.     I 
shall  undertake  this  investigation^   as  well  as  some  other 
inquiries,  when  I  shall  have  been  able  to  procure  a  suf- 
ficient quantity  of  ore  of  molybdena.     These  inquiries 
will  have  for  their  principal  objects  the  blue  and  che 
brown  oxyds  ;  for  it  is  these  two  whose  existence  is  the 
most  permanent,  and  which  can  be  the  most  easily  pro- 
duced in  large  quantity  and  entirely  homogeneous  ;  but 
what    renders  them  most  important  is,  that  they  fre- 
quently present  themselves  in  the  different  operations 
which  we  perform  upon  molybdena.     I  shall  content  my- 
self with  specifying  in  this  place  some  of  the  principal 
properties  of  the  blue  oxyd.    1 .  It  comports  itself  entirely 
after  the  manner  of  the  acids  ;    it  turns  blue  paper  red 
•ven  more  rapidly  and  powerfully  than  the  white  acid  :  it 
produces  a  brisk  effervescence  in  combining  with  the  al- 
kaline carbonates,  and  j^elds  with  them  a  blue  solution. 
We  here  see  a  base,  containing  a  certain  quantity  of  oxy- 
gen,  manifest  a  stronger  acidity,  than  when  it  contains  a 
larger  proportion  of  the  acidifying  principle.     This  is  an 
anomalous  fact  of  a  very  romarkable  kind..     2.   This 
acidity  still  remains  when  the  blue  voxyd  has  passed  into 
the  state  of  blueish-green  oxyd  (which  latter  is  restored 
to  its  former  state  by  the  addition  of  an  alkaline  car- 
bonate).    Its  preparation  alone  indicated  its  solubility  in 
water,    but  I  have  not  yet  ascertained  the   proportion 
which  this  fluid  is  capable  of  dissolving. 

Experiment  28.  We  have  already  seen  in  what  man- 
ner metallic  n>o!ybdena  comports  itself  when  heated  in 
contact  with  the  air.  Some  phenomena  which  presented 
themselves  when  I  determined  the  specific  gravities,  led 
me  to  examine  what  would  take  place  on  leaving  it  inf 
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contact  with  water  at  thp  ordinary  temperature.  I  ac- 
cordingly took  thirty  grains  of  powder  of  moiybdena, 
which  I  put  into  a  capsule  of  porcelain,  wetted  them  with 
witer,  and  left  to  slow  evaporation.  Having  poured  a 
fresh  quantity  of  water  upon  them,  the  latter  ^ afterwardii 
assumed  a  blue  colour  ;  and  by  repeating  this  operation 
several  times,  I  at  length  converted  the  whole  of  the 
metal  into  blue  oxyd.  Here  were  not  produced  those 
different  degrees  of  intermediate  OKydation  which  had 
been  observed  in  the  other  experiments.  The  browa 
oxyd,  treated  in  the  same  manner,  gave  a  similar 
result.  ^ 

Vni.  Of  the  manner  in  Ti'hich  Mdybdena  comports  dtself 
xiith  regard  to  several  of  tlie  ^cids. 

1 .  Sulphuric  Acid, 

Experiment  29.  I  put  ten  grains  of  pulverized  mor 
lybdenainto  half  a  dracho^  of  sulphuric  acid,  of  },86  $p. 
weight,  and  left  them  in  it  for  twenty^four  hours,  in  ^.n 
ordinary  temperature,  l^he  acid  did  not  produce  t^e 
smallest  effect  upon  the  metal.  Qn  the  application  of  a 
moderate  heat,  a  jarge  quantity  of  sulphurous  acid  was 
evolved,  the  liquor  assumed  a  yellowish-brown  co}our, 
and  the  consistence  of  a  syrup.  I  diluted  with  four  times 
the  quantity  of  water,  and  the  liquor  passed  into  a 
broWnish-yellow  i  after  standing  for  some  time,  it  depo« 
sited  a  small  quantity  of  molybdena  which  had  not  been 
dissolved.  The  liquor  having  remained  for  some  hours 
in  contact  with  the  metal,  it  gradually  passed  into,  a 
green,  ?ind  afterwards  into  a  blue  ;  but,  what  is  the  most 
remarkable  circumstance,  a  portion,  of  the  blue  oxyd 
was  precipitated  in  the  form  of  a  very  fine  powder.  The 
cause  of  this  phenonii^non  remains  to  be  investigated. 

From 
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From  this  experiment  it  appears^  that  fbc  mplyMefta 
was  changed  by  the  action  of  the  salpburic  ^clcl  into  a 
yellow- oxjrdy  containing  more  oxygen  than  the  green  and 
the  blue,  and  which  was  Iton verted  into  green  oxyd  by  an 
effect  of  the  disoxydation  produced  by  the  contact  of  tlie 
metallic  motybdena. 

2.  Nitric  Aiid. 

Experiment  3a  We  have  already  had  occasion,  in 
treating  of  the  oxygenation  of  molybdcna,  to  say  some- 
thing respecting  t()e  action'  of  the  nitric  acid  upon  this 
metai.  The  experiments  which  I  am  about  to  relate  will 
form  the  sequel  to*  what  has  there  been  said.  I  put  ten 
grains  of  pulverized  molybdena  into  two  drachms  of  nitric 
acid,  diluted  with  an  equal  quantity  of  water,  ^t  the 
end  of  a  quarter  of  an  hour  a  sliglit  evolution  of  nitrous 
ga$^  tpok  place,  and  there  was  formed  a  solution  of  a  pale 
red  colour.  In  order  to  accelerate  tlie  action  of  the  acid, 
I  employed  a  mild  heat :  the  molybdena  soon  disappeared, 
and  the  liquor  assumed  a  yellowish -brown  colour,  with  a 
cast  of  red.  I  tw  ice  added  ten  grains  of  molybdena,  and 
when  I  had  added  the  l^st  ten  grains,  the  liquor,,  which 
before  was  limpid,  became  turbid,  and  pf  a  flesh -red  co- 
lour; which,  combined  with  a  slight  evolution  of  nitrous 
gas,  led  me  to  conclude,  that  the  acid  was  completely  sa- 
turated* After  standing  for  son>e  time,  blue  oxyd  \va$ 
formed  at  the  bottom  of  the  vessel,  where  there  still  re- 
mained a  small  quantity  of  undissolved  molybdena;  a 
phenomenon  similar  to  that  which  had  been  remarked  in 
the  solution  by  the  sulphuric  add.  Twenty-four  hours 
afterwards,  the  matter  which  rendered  the  liquor  turbid 
was  separated,  and  it  comported  itself  entirely  as  molyb- 
die  acid. 

L  1 1  2  A  so-f 


.     •     1 


444  Experimaiis  rm  MofybtUnai 

•  A  solution  of  molybdena  in  nitric  acid,  ihade  witbotit 
the  appliclition  of  heat,  became  after  some  hours  entirely 
limpid,  and  of  a  yellowish«brown  colour  inclining  to  red : 
it  had  a  slightly  acid  taste,  and  Irft  a  bitter  and  somewhat 
metallic  after*flavour.  A  portion  having  been  evapo* 
rated  by  a  gentle  heat  in  a  capsule  of  porcelain,  left  a 
pulverulent  residuum  of  a  dingy  reddish-yellow  colour, 
which  being  mixed  afid  stirred  with  a  small  quantity  of 
water,  dissolved  in  it  entirely,  with  the  exception  of  a 
sinall  portion  which  was  molybdic  acid.  The  solution 
M'as  of  a  yellow  colour,  inclining  to  red.  Being  put  to 
digest  with  metallic  molybdena,  it  became  blue. 

Twenty  grains  of  pulverized  molybdena  having  been 
put  into  a  drachm  of  fuming  nitric  acid,  a  very  brisk  ef- 
fervescence  took  place,  accompani(!d  with  an  evolution 
of  red  vapours,  and  ^  the  mixture  concreted  into  a  mass  of 
a  light  brownish-red  colour.  On  pouring  upon  it  another 
drachm  of  the  same  acid,  and  heating  moderately,  white 
molybdic  acid  was  very  readily  produced. 

Experiment  31.  The  reddish  isolutions  obtained  by  the 
preceding  experiments,  were  filtered,  after  which  ammo* 
niac  was  cautiously  added,  which  produced  a  flaky  pre- 
cipitate of  a  brownish-re^  colour,  which,  when  washed 
and  dried,  gave  a  powder  of  a  lighter  colour,  interspersed 
with  white  and  shining  crystalline  particles.  A  portion 
of  this  powder  was  put  into  a  small  quantity  of  water,  and 
stirred  in  a  middling  temperature  :  it  dissolved  with  the 
exception  of  some  small  wh\te  crystals.  The  crystals,  * 
however,  were  not  molybdic  acid,  for  they  were  much 
more  soluble,  and  had  a  much  stronger  acerb  taste.  The 
solution  of  the  brown  pOwder  was  of  <£  wine*yellow  colour, 
inclining  to  tlie  red.  The  water  with  which  this  powder 
wjis  wjished  after  its  precipitation,  had- a  much  deeper 
colour,  because   the  precipitate  was  more  soluble  after 

having 
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having  been  wetted.  I  added  ammoniac  (or  potash)  lo 
the  solution,  and  there  was  gradually  separated  from  it, 
once  more,  a  precipitate  of  a  brown-red  colour.  This 
precipitate  was  treated  with  a  solution  of  alkaline  carbo* 
nate :  it  was  not  attacked  by  it,  but  the  white  crystals 
were  dissolvecj  with  effervescence^.  Further  experiments 
will  be  requisite,  in  order  to  determine  the  nature  of  the 
products  formed  in  this  operation^  I  shall  here  content 
myself  with  observing,  that  the  brown  precipitate  must 
not  be  taken  for  th^  brown  oxyd  obtained  by  the  dccon- 
position  of  the  ammoniacal  molybdate;  for  this  oxy4 
^  appears  to  oe  insoluble  in  water;  besides  which,  the  pre-' 
cipitate  doeit  not  give  blue  oxyde  with  the  molybdic  acidg 
but  only  with  the  molybdena  in  the  metallic  state,  whidi 
indicates  a  higher  degree  of  oxygenation  than  that  whicli 
belongs  to  the  blue  oxyd. 

3.  Muriatic  Add. 

Experiment  32.  Ten  grains  of  pulverized  molybdena 
were  put  into  a  drachm  of  muriatic  acid  of  1,135  specific 
gravity,  and  left  in  it  for  twenty-four  hours.  The  acid 
exerted  no  action  at  all  upon  the  metal ;  it  remained  in 
the  same  state ;  even  after  it  had  been  boiled  to  dryness, 
ar  second  drachm  of  acid  was  added,  and  boiled  for  some 
minutes,  without  producing  any  effect. 

This  fact  appeared  to  me  inconsistent  with  the  pro*- 
perty  which  I  had  observed  in  metallic  molybdena,  of 
being  converted  into  blue  oxyd  after  having  b^n  simply 
impregnated  with  water.  I  therefore  resolved  to  employ 
sulphuric  acid  ^  diluted  with  water.  But  the  metal  was  in 
QO  wise  attacked,  either  by  a  mixture  of-  equal  parts  of 

*-  The  author  seem^  to  have  written  here,  from  inattention,  iidpkutic 
acid  initead  of  murituie  o^id. 

^  water 
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water  and  of  acid,  or  by  one  of  two  and  of  three  parts  of 
water  to  one  of  acid ;  nor  even  when  the  mixture  was 
subjected  to  ebuIUtion,  and  to  long  continued  digestion. 
Hence  it  appears  that  when  the  powder  of  niolybdena 
was  simply  wetted,  the  oxydation  was  produced,  not  by 
the  'water,  but  by  the  oxygen  of  the  atmosphere,  the 

9 

water  serving  only  to  conduct  the  oxygen,  and  to  dissolve 

the  oxyd  that  was  formed,  so  that  in  this  manner  the 

metal  continually  presented  a  new  surface  to  the  action  of 

the  air. 

4.  Oxymuriatic  Acid. 

Experiment  33.  I  put  ten  grains  of  metallic  molybdiftiia 
into  three  ounces  of  water  saturated  with  vapours  of  oxy- 
muriatic  acid,  and  having  slightly  stirred  the  mixture,  I 
obtained  an  inodorous  blue  solution.  But  tlie  greater 
part  of  the  metal  was  not  dissolved ;  neither  was  it  by  rix 
ounces  of  acid.  The  liquor,  having  been  filtrated,  was 
limpid  and  of  a  beautiful  blue  colour;  on  adding  to  it 
liquid  oxymuriatic  acid,  the  solution  assumed  the  appear- 
ance of  clear  water.  Moljbdena  in  the  metallic  state 
being  added,  the  blue  colour  was  restored. 

5.  Arseniac  Acid. 
Experiment  34.    Ten  grains  of,  molybdena  were  put 
into  a  drachm  of  liquid  arseniac  acid^  containing  one-half 
dry  acid,  and  inclosed  for  twenty-four  liours  In   a  well- 
closed  flask.     At  the  expiration  of  this  time,  a  thin  im*atuin 
of  the  liquor,  about  half  a  line  in  thickness,  appeared  <tf    ' 
a  yellow-brown  colour.     The  liqaor  was  boiled  and  eva- 
porated to  dryaess.     The  residuum  was  mixed  with  half 
an  ounce  of  water,  and  after  slight  agitation  a  beautiful 
blue  solution  was  obtained,  and  it  appeared  that  only  a 
small    portion    of   the  metal   had  remained  unchanged. 
Thus  the  metal  hj>d  here  been  oxydated  at  the  cost  of  the   .  * 
arseniac  a(^,  and  converted  into  blue  oxyd. 

•  6.  Phs- 
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6.  Phosphoric  Acid. 

Experiment  35-  I  put  ten  grains  of  molybdena,  half  a 
<dracfam  qf  phosphoric  acid,  and  a  drachm  of  water  into-a 
flask,  which  I  corked  well,  and  let  .the  whole  stand  for 
\s9txitf^lmx  hoor$.  No  action  took  place.  I  then  boiled 
to  dtyn^s.  .  When  the  residuum  was  almost  dry,  it  ejc- 
haled  a  vapoufr  which  h^  a  littiib  of  the  stuell  of  pbospho^ 
rtts,  and  was  atcompai[)ied  with  an  odour  nearly  resem^ 
bli^g  that,  which  an  aikaline  lye  exhales  when  one  con« 
centrMesit.  The  flame  of  burning  paper  held. over  it 
assumed  a  greenish  yellow  tinge.  The  residuum  was 
heated  to  redness,  but  there  was  no. stronger  edpur  ex- 
haled that  could  authorize  the  supposition  of  an  action 
pf  the  phosphorip  acid  upon  the  luolybdena  ;  oti  the  con- 
trary, when  thp  naass,  after  cooling,  was  mixed  with 
half  an  jounce  of  water,  the  greater  part  of  the  metal  re* 
mained  at  the  bottom,  without  having  undergone  any 
alteration..  The  liquor  above  was  of  a  yellowish  browa 
colour,  it  b*d  a  powerfully  acid  taste,  and  left  a  metallic 
twang  in.  the  mouth.  >  A  like  quantity  of  water  was  re- 
peatedly evaporated  upon  the  metal ;  but  not  the  slightest 
^change  was  remarked,  »or  was  there  any  blue  oxycj 
formed.  .  A  small  quantity  of  this  solution  was  evaporated 
to  dryness,  and  there  remained  a  greyish-blue  matter, 
which,  being  dissolved  anew,  resumed,  to  my  great 
astonishment,  a  yellowish-brown  colour.  Ammoniac, 
added  to  the  solution,  gave  it  an  obscure  colour,  without" 
producing  any  precipitate :  it  was  not  till  after  twenty^ 
four  hours  that  some  brown  flakes  were  separated. 

7.  Bo^'dcic  Acid. 

Experiment  36,  Having  treated  molybdena  in  the  same 
manner  with  boracic  acid,  I  found  the  liquor,  ^fter  some 
hours,  of  a  slight  blueish  tinge,  wbiph  did  not  afterwards  . 

increase  ; 
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increase ;  not  even  when  I  evaporated  and  dissolved 
anew;  whence  it  appears,  that  the  boracic  acid  exerts  no 
action  upon  molybdena^  and  is  not  the  cause  of  the  slight 
blue  colour  observed.  . 

I  obtained  the  same  result  wfien  I  employed  the  succinic^ 
the  fartarouSy  and  the  ciVnV,  acids ;  only  I  observed,  in 
operating^  with  the  suceink^  that  the  liquor  became  green 
during  the  evaporation.  The  acetic  acid  produced  no 
action  when  cold ;  when  it  was  boiled,  and  the  liquor 
reduced  to  about  one  half,  it  assumed  a  brownish  yellow 
colour.     Ammoniac  scarcely  rendered  the  solution  turbid. 

From  what  has  just  been  stated  it  follows:  l,Tfaat 
whenever  molybdena  is  dissolved  by  the  acids,  it  is 
oxydated  at  their  expence^  and  that  consequently  it  can 
be  dissolved  only  by  those  acids  which,  like  the  nitric, 
die  sulphuric,  the  oxymuriatic,  the  phosphoric  and  the* 
arsentac,  are  susceptible  of  different  degrees  of  oxyda- 
tion,  and  capable  of  yielding  their  oxygen  either  at  the 
ordinary  or  at  a  more  elevated  temperature;  2,  that 
molybdena  may  be  brought  by  the  action  of  the  acids 
into  the  state  of  blue  oxyd,  and  sometimes  into  4(hat  of 
brown  oxyd  (tlie  nature  of  the  latter  remains  stii)  to  be 
ascertained):  it  apj^eat^  that  there  is  none  but  the  pfaos- 
phopic  acid  that  produces  a  different  state ;  3,  that  these 
solutions  can  hardjy  be  considered  as  salts,  on  account  of 
the  acid  nature  of  the  oxyd  of  molybdena; 

IX.  Action  of  Potash  upon  the  rtatural  Sulfhuret  qf  Molj/^ 

dena. 

Experiment  37.  I  poufed  upon  fifty  grains  of  pnre  sul- 
phuret  of  molybdena  a  ley  containing  two  hundred  gniins 
of  pure  caustic  alkali,  and  evaporated  to  dryness :  I 
mixed  the  residuum  with  water,  and  evaporated  again  : 
this  I  repeat^  several  times,  artd  Anally,  the  part  which 

.  had 
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had  reiQained  undissolved  I  separated. by  tbeiikre^  washed 
and  dried.  The  loss  w^  found  to  anaount  scarcely  to 
four  grains ;  what  remained  had  retained  the  appearaitce 
which  it  had  at  first.  I. poured  upon  it  sulphiiric  acid 
diluted  with  water,  and  not  hydfothionic  acid  (milphiir* 
ated  hydrogene)  was  evolved  :  the  filtrated  liquor  ha4  a 
strong  taste  of  sulphurous  acid;  sulphuric  ^cid  diluted 
^  with  water  disengaged  from,  it  a  largie  quantity  of  hydrp- 
thionic  acid ;  and  its  colour,  which  was.  at  first  a  pale 
brownish-yellow,  passed  into  a  reddish  brown,  and  afber 
some  minutes  there  was  formed  a  precipitate  of  a  beauti- 
ful browntsh-red,  which  passed  gradually «; into  a  browp, 
and  from  that  to  a  yellowish-brown  :  the  liquor  became 
of  a  pale  reddish-brown.  The  precipitate,  when  dried, 
was  of  a  chocolate  colour,  and  weighed  three  and  a  half 
grains :  it  appeared  to  be  a  mere  hydrothionate  of  naolyb* 
"dena,  for,  heated  with  muriatic  iicid,  it  exhaled  a  small 
quantity  of  hydrothionic  acid  gas  ;  and  heated  to  redness 
in  a  crucible,  it  did  not  give  the  blue  flame  of  sulphur^ 
but  merely  a  smell  of  sulphurous  acid.  Decomposed  by 
nitric  acid,  it^  gave  sulphuric^  acid,  which  was  rendered 
sensible  by  means  of  barjj^les.  \ 

Experiment  38.  I  put  twenty-five  grains  of  sulphuret 
of  molybdena  kito  a  ley  containing  a  hundred  grains  of 
caustic  alkali ;  I  evaporated  and  heated  to  redness  for  a 
quarter  of  an  hour ;  as  soon  as  the  alkalir>e  mass  began  to 
run,  the  alkali  acted  so  strongly  upon  the  molybdena, 
that  the  latter  seamed  entirely  fused  in  the  first ;  the 
whole  had  assumed  a  cherry-red  colour,  which  passed 
into  a  deep  crimson.  Th^  water  which  was  poured  upon 
the  matter  assumed  a  deep  green  colour,  which  disap- 
peared at  the  expiration  <)f  some  hours  by  mere  exposure 
to  the  air,  and  was  changed  into  a  blackish-grey.  I 
washed  and  dried,  and  the  residuum  which  I  obtained 
was  of  a  light  grey,,  and  weighed  twenty  grains.  We 
shall  soon  see  of  what  nature  it  was.  v 
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Salphuriq  acid  and  mariatic  acid  diluted  with  water, 
fuid  pqt  in  excess  into  the  i|oluticn  which  had  passed 
through  the  filtre,  disengaged  from  it  hydrothionic  acid, 
'  and  occasioned  a  precipitate  similar  to  that  of  the  pi^-^ 
'  ceding  experiment.  A  portion  of  the  moiybdetia  fc»rme4 
with  the  fi-ee  acid  a  hlue  solution  abov<^  the  precipitate* 
The  nitric  acid  gave  rise  to  a  similar  precipitiite ;  bpt 
the  blue  liquor  wbioh  was  above  it  became  greenish| 
and  afterwards  of  a  reddish  yeHow^  in  conseqq^nce  of 
the  progressive  pxydation. 

The  experiments  which  I  hare  here  recorded,  indicate 

,  '    I        .      .  .     .  ...  .     »• 

fhat  the  alkali  (the  potash)  everts  but  very  little  actioq 
upon  the  molybdena  in  the  dry  way,  and  still  less  in  tfie 

•  humid  way.  Imagining  that  if  the  quantity  of  sqtphur 
were  augmented^  the  action  might  beoon^e  more  con-» 
siderable,  I  made  the  following  experiments. 

Experiment  39.  I  took  ten  grains  of  pulverized  cpolyb- 
deha,  which  I  put  into  haliF  aq  ounce  of  alkaline  ley,  in 

.  which  I  had  diskolved  (wenty  grains  of  sulphur.  I  boiled 
and  evaporated  twice  almost  to  drynes'?.  The  matter  was 
like  in  the  38th  fexperiment  j  of  a  cher,ry-rcd  colour  at  tlic 
sides  of  the  capsule :  the  solution,  after  water  had  beeq 
added,  was  of  a  beautiful  deep  green.     Otherwise  the 

molybcjena  did  not  appear  to  have  l)een  sensibly  attacked; 

'  .         .  ,    •       •         '  -■•••'■. 

forty  grains  of  sulphur  w^rc  adcje^,  and  the  process  be- 
fore  indicated  was  three  times  repeate<l.  The  molj-bdena 
underwent  but  little  alteration,  with  a  lo^s  of  only  t*»o 
grains.  The  solution  having  been  decomposed  by  the 
sulphuric  acid,  gave  only  a  firepipitate  aif  a  gwyfish-blue 
colour,  of  an  appearailCe  perfectly  resembling  that  of 
what  is  termed  >n?/^  of  $ulpkurj  arid  containing  some 
flakes  of  a  yellowish*grey  colour. 

Experiment  40,  I  tb^n  took  tiyp  drachms  of  alkaline 
ley,  thirty^ grains  of  sulphur,  and  ten  grains  of  molybdena. 
t'put  the  lifhple  iiito  a  Hessian  crucible,  evaporated  to 
dryness,  and  heated  to  redness  for  a  quarter  of  an  bqu^u 

I  mixei 


t.tnixed  tlie  itiass  with  eight  ounces  of  Mrater,  and  filtra^  . 
t4d;  the  undissolved  r^siduutn .  wisigl^d  three  grains. 
Tb^  solution  was  of  a  beautiful  ytilowisb  red  f.sulphurici 
ai^id  |)rbduceld  in  it  a  precipitate  of  a  blackish-brown 
ccilour,  whi^h  buffered  no  alteratibti  from  an  excess  of 
the  same  atkl ;  the  liquor  esthibited  no  appearance' t)f. 
blue  colour  ;  the  pnecipitate^  after  having  been  sepajra^ 
ted 9  washed  and  dried ,  was  of  si  brownish  blacky  and 
weighed  forty-five  grains! 

It  underwent  no  altei-ation  whten  it  wks  boiled  with  stil- 
phuric  acid  and  afterwards  with  muriatic ;  but  when  nitric 
acid  was  added  to  the  latter,  and  the  boiling  repeated|  it 
was  decomposed  and  dissolved,  with  the  exi^eption  of  a 
small  quantity  bf  sulpliur.  A  solution  of  baryta  iiidi*- 
cated  the  presence  of  the  sulphuric  acid.  Five  grains  of 
the  precipitate  having  been  heated  to  redness  iri  a  small 
glassy  let  about  two  grains  of  sulphXir  escape.  The  resi- 
duum was  quickly  oxydated  by  the  nitric  acid  ;  but  ia 
this  solution  there  was  still  a  small  quantit^y  of  sulphuric 
acid,  which,  proves. that  the  action  of  the  fire  bad  not  se-» 
parated  the  whole  of  the  sulphur.,  It  follows  from  what 
has  just  been  s^atedj  that  the  precipitate  was  composed 
.of  Qiolybdena  in, the  metallic  state,  or  near  to  that  state^ 
of  hydrothionate  of  sulphur^  and  of  tt  small  excess  of  sul* 
phur;  whereas  the  pr0^ipitate^  of  Experiment  36  were 
composed  qf  oxydated  molybdena,  nierely  combined  with 
the  hydrothionic  acid^  or  at  most  with  a  small  quantity  of 
sulphur*  This  experiment,  when  repeated  upon  four 
times  the  quantity  of  inolybdeMy  and  the  routing  cqnti-  . 
nued  for  a  q.uai:ter  of  au  hour  longer,  gave  the  same  result. 

X.   miction  qf  the  Hydrothimatcs  of  Atkatine  StdphuretSf 
and  of  the  pure  Hydrothionic  Acid  npofi  the  Mo^hdic  Acidm 

Experiment  fl.     I  dissolved  a  quantity  .of  .molybdate 
of  aramoniaie  in  twenty,  times  its  weight  of  water,  and 

JM  m  m  8  add^ 
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added  stilphiiric  actd  till  the  precipitate  drat  bail  feroned  - 
was  entirely  redissblved :   then  I  poured  into  it  bydro- 
thioaateof  amiBoniacal  sulphoret,    and  there  was  pro- 
duced a  precipitate  of  a  reddish  broun  cotour^  which  was 
more  or  less  considerable,  and  had  above  it  a  liquor  more 
oriess  blue,  in  proportion  as  the  quantity  of  sulphuric 
acid  and  of  water  employed  for  the  solution  was  nK>reor 
less- considerable.     I  found  also,  that  when  only  a  small 
quantity  of  hydrothionate  >Df  ammoniacal  sulphuret  was 
added  to  the  molybdate  of  ammoniac,  the  sulphuric  acid 
produced  no  precipitate ;  but  merely  turned  the  solution 
blue ;  whereas  a  precipitation  took  place  when  a  larger 
quantity  of  hydrothionate  of  ammoniacal  sulphuret  was 
used  :  thus,  in  one  of  the  cases,  the  whole  of  the  hydro- 
ibionate  of  sulphur  was  employed  for  the  disoxj^dation  of 
the  molybdic  acid. 

*  Experiment  42.  Five  grains  of  sublimed  molybdic 
acid,  dissolved  in  ten  drops  of  concentrated  snlphuric 
fecld,  were  put  into  five  ounces  of  water :  the  'hydro- 
thionate of  ammoniacal  sulphuret  produced  a  precipitate 
t)f  a  chocolate  colour,  which  was  almost  black  when  it 
was  dried  :  an  excess  of  acid  did  not  decompose  it,  nor 
produce  any  blue  Colour  ;  it  therefore  resembled  the  na- 
tural Sulphuret  of  molybdena. 

'  Experiment  43.  A  quantity  of  molybdate  of  ammo- 
niac was  dissolved  in  twelve  times  its  weight  of  water : 
sulphuric  acid  was  added  till  it  was  in  excess  ;  then  solu- 
tion of  sulphuret  of  potash  was  poured  to  it ;  and  there 
-was  pfoduced  a  precipitate  of  a  light  reddish-^brown,  tlie 
•liquor  becoming  blue.  The  sulphuric  acid  having  been 
added  only  to  saturation  to  a  solution  of  molybdate  of 
ammoniac,  the  hydrothionate  of  sulphuret  of  potash  gave 
a  precipitate  of  a  flesh-red  colour,  inchning  to  a  copper- 
:eolour*    In  a  solution  to  which  no  sulphuric  acid  had 

been 
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mtn  added>  the  hydrothionat^  prodnced  no  precipitate^ 
the  liquor  only  became  a  little  milky,  as  might  have  beea 
t^rpected  from  the  property  which  we  have  already  re- 
Aiarked  in  'the  «ulphuret  of  potash,  of  dissolving  the  mo-v 
if bdena.    Wh^n  acid  was  afterwards  added,    it  again 
produced  ^  precipitate  of  a  reddish  brown  colour.     All 
these  predpitates  were  decomposed  by  excess  of  acid  ;  a 
blue  solution  was  formed,   and  there  reomined  at  the 
bottom  only  sulphur  of  a  brownish  grey  doloiir,  atid  con- 
taining a  small  quantity  of  molybdena. 
i    Experiment  44.     I  joined  two  flasks  together,   as  in  ' 
Woulfe's  Apparatus  ;  into  the  one, ,  which  served  as  the 
receivef ,  I  put  a  solution  of  a  drachm  of  molybdic  acid 
in  eight  ounces  of  water,  and  into  the  othei*  ati  ounce  of 
sulpbor6t  of  lime  and  eight  outices  of  water,  from  which 
sulphurated  hydrogen  gas  was  evolved.     From  the  first 
moment  that  this  gds  passed  through  the  sohition,  the 
•latter 'assumed  a  reddish  brown  colour,    which  became 
•mere  and  more'intense,  the  liquor  still  preserving  its  lirti- 
pidity.     It  had  a  strong  smell  of  sulphurated,  hydrogen. 
I  took  a  small  quantity  of  it,  and  having  added  mtrriatic 
acid  to  it,  ablltckish  precipitate  was  formed.    'At *theenU 

-k  f 

of  twentjNfotir* hours,  the  great  solution  appeared  a  littfe 

turlxd;  'having  afterwards  been   left  for  twelve   hours 

^  expdfied'  to  th^  air,  it  became  quite  turbid,  opaque,  and 

of  a  dirt-colour.     When  heated  to. ebullition,  it  resnmeil 

'  its  limpidity  and*its  colour,   only  the  latter  inclinecf  a 

'little  more  to^  yellow.     The  froth  which  wte  formefd 

•  during  the  ebullition  was  of  a  beautiful  reddish-yelicnv, 
like  the  saffron  dye.  Wi>en  I  evaporated,  by  a  moderate 
heat,  to  dryness,  a  smell  of  sulphurated  hydrogen  was 

*  continually  exhaled,  and  towards  the  end  a  large  quan- 
tity of  ammoniac  was  evolved.* 

The  residuum,  which  weighed  fifty -five  grains,  was  of 
'  a  light  chooolate-brown  qolour.     It  exhibited  the  follow- 

iilg 
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ing  proiperties.  1.  Ten  grains  h«ripg  bfiti  exposed  W 
a  moderate  heat,  a  considerable  quantilj  of  aaimonhie 
yfWB  evolved,  accompa|ii«9d  with  a  ^jcnell  of  solphunrt^ 
hydrogen ;  this  tmeU  was  idona  semibte  wbea  the  heat 
was  augmented  ;  at  la$t  sulphurous  acid  was  ef^lit^l^  and 
the  matter  assumed  a  blueish*black  colour :  i^  yraigfaed 
eight  grains^  and  was  insoluble  in  vr%t^  aivd  io  a^  ido^ 
derately  concentrated^  under  a  iniddjing  temperatw^i 
Thrown  into  an  ignited  crucible^  it  was  iimnadiately 
heated  to  redness ;  vapours  of  sulphuroDs  acid  weiv 
evolved,  and  it  melted.  This  was  niQlybdic  acid*  2.  llsn 
grains  of  residuum,  put  into  a  drachm  of  murialic  acid 
and  heated  to  ebullition,  exhaled  but  little  sulphurated 
l^rdrogen :  a  solution  w^s  formed,  of  a  brownisb^yeilqw 
colour,  which,  being  diluted  with  water,  assumed  at  firsjt 
a  blueiiih-green  colour  and  afterwards  one  entirely  green* 
A  lik^  quantity  of  the  matter,  having  been  previously 
agitated  in  water,  and  then  put  into  muriatic  acid^  evol- 
ved a  considerable  quantity  of  sulphurated  hydrogen,  and 
a  blue  solution  wai^  produced,  which  spoA  assumed  a 
green  cast,  and  deposited  a  blue  precipitate,  which  was 
insoluble  in  water,  and  M^hich  1  bad  already  bad  .occasion 
to  remark  in  several  experiments*     As  its  external  ap* 

^pearance  greatly  resembles  that  of  the  blue  oxyd  of  mp- 
lybdepa,  from  whi^h  however  it  differs,  as  not  b^ing  so- 
luble in  water  like  thiaoxyd  ;  its  nature  ought  to  be  tl^ 
sobject  of  a  ne^  examination*  3*.  Fiye  grains  of  the  dry 
jfesiduum  were  agitated  in  half  an  ounce  of  cold  watei; : 

^00  effect  was. produced*  Having  been  put  to  boil  for^a 
qvi.arter  of  an  hour,,  they  were  dissolved  all  except  two 
grains,  which  were  of  a  fine  reddish-yellow  colour.    The 

.  solution  bad  the  same  colour  as  the  preceding  ones ;  ,W 
exhaled  a  strong  smell  qf  sulphurated  hydrogen^  s\^U 
phuric  acid  increased  this  smell,  and  rendered  the  solu- 
tion first  blue  and  afterward?  gr^en.    It  appears  to  result 

from 


fromtXi  this,  thtt  the  residuum  re  a  triple  combination  of 
byd  roth  ionic  aitid  (sulphurated  hydrogen),  afnmoniac, 
and  molybdeni^ ;  otkefwise  it  comports  itself  with  regahl 
to  the  acids  like  the  precipitates  obtained  in  Experiments 
38>  41,  43.  Boasting  (to  redness)  rendevs  it  similar  to 
the  natural  sulpburet  of  molybd^na  ;  from  which  however 
it  still  appears  to  differ  by  a  small  content  of  sulphurated 
faydrogeiv-:  it  is  much  more  speedily  converted  into  acid 
by  the  aj^ion  of  fire  than  the  sulphuret  of  molybdena. 

Experiment  45.  I  put  into  ^he  same  apparatus  as  that 
lised  in  the  preceding  experiment,  and  subjected  to  the 
^ame  treatment,  ten  grains  of  very  pure  molybdic  acid^ 
which  had  been  fused,  then  reduced  to  powder,  and  boiled 
|n  ten  ounces  of  water,  which  had  dissolved  but  the  smaller 
part  of  it.  As  soon  as  the  sulphurated  hydrogen  gas 
began  to  pass,  the  liquor  became  brown  ;  its  cojour  became 
more  and  vnore  dark,  and  the  <yreater  part  of  the  molybdic 
iacid  wbf<;fh  floated  in  the  solution  was  dissolved :  there 
Remained  at  the  l^ottom  only  some  flakes  of  a  brownish- 
black  hue.  The  liquor  at  last  assumed  the  same  colour 
^s  in  the  preceding  experiment  j  it  had  a  strong  smell  an4 
taste  of  Sulphurated  hydrogene.  At  the^nd  of  twenty- 
four  hours  it  became  t^rbid,  and  deposited  a  considerable 
quantity  of  a  yeiiou:ish-bcown  powder,  which  was  sepa- 
rated apd  dfii^  ;  when  it  assumed  a  brownish-black  cOr 
lour;  The  filtrated  liauof  M-a^  of  a  yeilowisb-bk'Own  ^  wbcn^ 
it  was  bpilfd,  sulpburated  bydfogene  was  evolved  from  il^ 
4nd  a  larger  quiiptity  of  ppwder  was  pr^ipitated :  tbt 
siuell  qf  Sf^lph^rate4  hyd^o^fi  bnc)  become  very  w^eak ; 
it  became  mil^h  stronger  wh^q  sqme  drops  of  muriatic 
acid  wei:e  added,  whi(il|  produced  a  blue  coloqn  Tb^ 
precipitated  powder,  when  put  i^to  muriatic  acid,  and 
exppsed  to  a  moderate  heat,  comported  itself  like  the  re-r 
'  siduum  of  the  preceding  experiment ;  but  ebullition  4t 
last  produc#d  a  solution  of  a  browniMh-yeilow  colour*     A 

imali 
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souili  qaan^Uy  6f  ^is  powder  being  thrown  into  ai  red-hpt 
crucible,  inimediately  b^rne(i  with  a  sulphureous  ilaiDey 
whieh  soon  disappeared.  .  This  experiment  3bews  that  tbQ 
pure  nolybdic  acid  is  ako  capable  of  combining  with  tbe 
Jiydrothionic  acid ;  but  this  combination  i$  not  so  constant 
as  that  of  the  preceding  experiment y.  in  which  there  is 
also  ammoniac.  It  proves  the  variations  which  the  less 
limited  dj^oxygenating  action  of  tbe  hydrothionic  acid 
must  produce  :  it  also  passes-by  the  mere  effect  of  desic- 
cation,  into  the  state  to  which  the  oombinatioa  of  tbe 
|Mreceding  experiment  cannot  be  brought,  without  the 
application  of  a  much  more  intense  heat ;  and  it  forms, 
by  the  oxydation  of  a  portion  of  the  bydrogene,  a  hyda>-» 
t})ioaate  of  sulpburetof  molybdena,  which  gives  in  roa^* 
ing  a  brisk  sulphureous  6ame  (which  the  natural  sulplwret 
of  iQQlybdena  does  tiot),  and  which  ia  converted  into 
molybdie  acid^ 

It  still  remained  for  me  to  examipe  the  action  of  tbe 
kydrothionic  acid  upon  molybdena  under  the  same  relation 
^s  in  Experiment  41. 

£xperiiiient  46«      I  caused  sulphurated  hydrogen  to 

pasa,^in  the  manner  already  specified,  through  a  solutien 

of  a  drachm  of  moly  bdate  of  ammoniac  in  four  oudces  of 

water,  and  which  had  been  decomposed  and  redissolved 

.by  three  drachms  of  rectified  sulphuric  acid.    At  tbe  end 

oftwp.oF  three  minutes  the  solution,  which  before  had 

the  appearance  of  water,  assomed  a  blud  colour ;  five 

•jipinutes  after,  there  was  deposited   upon   the  wet  sides 

of^bcfessel^  and  upon  fehe  siirface,  a  matter  of  a  light 

chacol^te-brown,  which  disappeared  in  the  course  of  a 

jew  minutes^     Tbe  beautiful  blue  colour  of  tbe  solution 

passed  into  a  black,  and  a  precipitate  was  produced  of 

.  the «ame  colour.     Tbe  liquor  having  been  filtrated,  and 

.placed  over  the  fire,  reassumed  a  fine  blue,  by  the  efFecl 

.  of  ebullition.     Tbe  water  with  which  the  precipitate  was 

•  repeatedly 
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repeatedly  washed,  was  likewise  blue,  but  its  colour  waft 
less  in'tense.  The  preciphate  having  been  dried,  was  of 
a  blueisfa  black.  It  gave  the  following  results.  1.  Boiled 
in  muriatic  acid,  moderately  concentrated,  it  produced 
asolutionof  a  brownish-yellow.  2.  Thrown  into  a  cru- 
cible heated  tfo  an  .obscure  redness,  it  burnt  with  a  fine 
blue  flame,  which  very  soon  ceased  in  it  crucible  heated 
to  a  bright  redness ;  no  more  flaine  was  produced,  but  an 
evolution  of  a  very  considerable  quantity  of  sulphuroiwi 
acid.  The  residuum  which  was  left  when  the  combustion 
was  accompanied  wfth  flame,  wad  of  a  blackrsh-^brown 
colour ;  it  was  not  soluble  in  water,  and  an  augmentation 
of  heftt  reduced  it  into  molybdic  acid  :  When  agitated  in 
water,  it  imparted  to  it,  after  some  time,  a  slight  blue' 
tinge.  The  residuum^  having  been  separated  by  the 
filtre,  bad  lost  its1>rown  ct>lour,  and  appeared  almost  en*' 
tirely  black.  These  experiments  shew  that  the  molybdic 
acid  was  at  first  disoxygenated,  and  that  afterwards  it 
entered  into  combination  in  the  brownish-bkick  precipi- 
tate,  which  seems  to  contain  a  small ^ quantity  of  bine- 
oxyd  (which  appears  peculiar  to  this  case,  and  merits 
examination),  but  which,  in  other  respects,  comports 
itself  as  in  Experiment  45. 

'  From  all  the  experiments  which  have  been  recorded  in 
this  tenth  Section,  we  may  deduce  the  following  infer* 
ences.  1.  That  pptash  exerts  scarcely  any  action  upon 
the^sulphuret  of  molybdena  by  the  wet  process,  that  its 
action  is  more  considerable  by  the  dry  process,  and  that 
when  afterwards  dissolved  in  water,  more  or  less  combi- 
nation takes  place  between  the  sulphurated  hydrogen 
and  the  sulphur.  S,  That  the  sulphuret  of  potash  *com* 
ports  itself  in  tk^  sapie  manner.  The  acids  precipitate 
from  the  combinations  produced  by  the  dry  process,  a 
fatter  which  is  a  sulphuret  of  molybdena,  contaiiiing  a- 
Vol.  X-rHSicoUD  Stjiitt.  ^  N  n  n  .     small 
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sinall  quantity  of  sulphurated  liydrqgen/ ^ird  wliioii,€0|n<- 
ports  itscit  with  respect  to  tlie  aciiL^  qcarijf  in  the  ^tsqie 
r    n)anncr  as  the  natural  iTioh*bdena«     3,  X'M.b;4^ogeoat)ed 
alkiiline  sulphurets  precipitate  from  tb^  epiution  ofioo^ 
lybdic  acid,  a  matter  of  a  colour  resembUog.tl^t  of  jAq*^ 
cohin;e^  which  imparts  a  blue. colour  tp  ib^  ^icfo  \i\  wl^i^, 
ii;  dissolves,  and  which  appears  to  diiilinguisl^.  itself  ftooif 
ttie  preceding  matter,  by  tlie  o^yd^ti^p  of  tlie  OKxfjil:^: 
clcna,  by  a  more  considerable  content  «f  ^ulp^urjit^djlfri 
drogen  and  a  tess  of  #u)phur.   ,TiAu^we;b»«^'twp  cfHfl*: 
bi nations  of  this  species,  and  th^  Utter  ]Btp;p^aF$»<3a^hif^)/ 
under  certain  circumstances,  of  bei^ig  (^qpKeit^d^jnto  thej 
fprmen     4,  Pure  sidphuratcd    bydrogefi -gas  :cQiiiliiiie«) 
equally  with  molybdejia,   pr^enting  pbisu«>inepa  wI^iq^/ 
indicate  a  disoxygei>auori,  apd  it  forms  c:{H'o4ucts  siniiluC} 
to  those  resulting  from. their  combin^Ktions*    Thfcs^gafij-; 
conducted  through  a  solution  of  molybdate  of  am{poHi^g»; 
gives  rise  to  a  triple  cofnpou^dy  which  is6ol«bl5^iii;wai9[9« 
which  is  decomposed  by  heat,  and  becomes  si|nildr-tO, 
the  natural  sulphate  of  mqlybdena..  ^ 


"T^- 


1  here  conclude  the  account  of  my  experjrpents  0!^> 
molybdena,     I  readily  acknowledge  that   tl>ey  do  mot  0x- , 
bibit  a  complete  investigation  of  the  subjecf-;  but -I  Aafifejer 
myself  that  they  may  still  afTord  several  resists  of  imppr- 
tance  to  the  system  of  ovn*  chemical  knowledge..   Italsa» 

was   necessary,  that  these   cxjjeriments  sfipuld  once  -i)^ 
made  :  and  I  can  confideiitly  assert  that  I  iave  executed 
them  with  all  possible  care^  ami  attention,  so   that  tiipir 
accuracy  n^ay   be  relied  npoi).     Additional  cxpisrimentSi 
will  be  requisite  to  complete  this  in cj^ry^  these  I  pur-, 

'  pose  to  undertake  as  soon  as  I  shall  have-providj^d  mysell 
with  a  sufficient  quantity  of  nuLtter,  «u)d  have  leij>ure  t0; 
attend  to  tliem.  >  .,,  . 

•  -^fbser.ations 
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Ofa9a»tfe?«|3^n  JiWf^  a  Machine 

fm-  tracing .4ni^ atUing  out  Profiles,  by  Mr.  John  Isaac 
HlAsMTiciNS.    Comrmunicuted  to  the  Hditors  by.  the  Auth&r. 

'  Gentleman, 


1 


'i 


N'^the  5fcth'  niitnbeir  of  tlie'tiew  sc?ries  of  veiir  valua- 
ble  U'Ork  I  observe  a  specificatiorf  of  Mr,  Schmalcalder's 
patent  for  a  machine  for  tracing  arid  cutting  out  pro* 

Itevlng- fnysielf  6bitained  a  patent  in  tlie  year  1803  for 
thi^-satoe  purpose,  the 'Specification  of  M'bich  was  pub- 
itsfaed  in  your  WA*  tiumber,  toK  IV.  second  series,  I 
think  it  a  duty  I  owe  to  the  public  to  shew  that  Mi*. 
Sehmakal^r  ba^  ifot  the  least  clstim  wbateveir  to  a  pktent^ 
thait  liidy  may  not  Tisk  a  proc^ec^ttori  by  using  machined 
ttiade  lindei^  th&t  pretefnce  by  him. 

•  In  doit^g  this  I  am  not  ac'tiiated  by  interest,  havif)^ 
8did  my  piatfetit^right  to  Mr.  F'krthing,  No.  12,  Cheap^ 
gide  ;  I  shidl  ttenrer  have  either  profit  m*  loss  by  it ;  neither 
^tn  I  tiffitlanced  by  personal*  motlveS)  for  I  respect  Mr. 
Schmalcalder  as  an  ingenious  rinan,  and  shall  rejoice  to 
aee  him  profit  by  his  oifti  inventions' and  industry  ;  afid  \ 
ba^ve 'written  this  without  Mr.  Farthing's  knowledge,  a 
iMtee of  justiceatotie' guiding  my  pen. 

\AU  tl)at  is  valuable  of  Mr.  Schrtialcaldcr's  allediyed  in- 
i^Qtion  i^  de$cnbed  in  tay  specification,  and  the  parts  of 
'minor  consefl«eince  are  easily  infcn'cd  from  the  same,  ex- 
-c6pt  the»cutier  for  cutting  oiit  profiles  ;  which  cutter  was 
invented  by  t»e  sooa  aiter  the  (|ate  of  my  patent,  and  a 
amciune  QiaJe.oQ  pur|)Ose  to  use  it  in,  upwards  of  two 
yei^rs  since,  for  Mr.  Farthing,  at  whose  profile  rooms  it 
«»&exhibtfied  and' used.  A  drawing  of  this- machine  .wa9 
sbewa  to  Mr*  Scbmalcalder  several  montiis  before  be 
took  out  bis  patent. 

N  n  n  2  His 


*  . 


4C0        Observations  on  Afr.  Schmklcatder^s  Patent, 

His  rod  [a^  Figs.  1  and  2)  is  orie  linob  of  my  pdrspec* 
tive  parallel  ruler  (Fig.  21>  ee^e),  and  (Fig.  24)  with 
the  marking  point  fixed  in  the  end  beyond  the  centre  of 
motion,  instead  of  being  put  rn  another  piece,  working 
parallel  to  it  on  the  same  side  arthe  tracer,  and  with  a 
hall  and  socket  instead-  of  the  bar  {g) ;  both  of  which 
ideas  I  communicated  to  the  person  who  described  them 
to  Mr.  Schmalcalder ;  but  I  considered  them  only.as  Tari* 
ations  which  might  be  made,  and  not  as  improvements^ 
the  marking  beyond  the  centre  requiring  greater  strength 
of  the  rod  to  prevent  vibration,  and  the  ball  and  socl^et 
having  more  friction  than  tlie  plan  Qonfained  in  my  spe* 
cification. 

From  the  imperfect  description  Mr,  Schmailcalder  hat 
given  of  bis  tracer,  I  should  suppose  be  intends  a  fipc 
steel  cylinder,  with  a  sU^ong  part  to  fix  in  the  rod.  But 
a  cylinder  will  not  answi^r  the  purpose  of  taking  profiles; 
for  if  it  be  strong  enough  to  keep  theni  from  bending  <mi 
a  slight  touch,  its  thickness  will  take  off  materially  froQI 
the  required  accuracy  ;  so  nluch  so^  that  In  Iracang  very 
thin  lips,  with  the  mouth  closed,  no  resembUnte  will  be 
obtained.  I  speak  this  from  experience,  haying  used  a 
similar  tracer  before  I  thouglit  of  that  described  in  Figs. 
13  and  15  of  my  drawings.  Mr.  Schmalcalder  will  thefre* 
fore  be  compelled  tp  borrow  my  tracer  before  he  can.ase 
the  machine  at  all.  But  whether  he  uses  my  tracer,  er 
one  of  any  other  form,  I  conceive  he  infringes  upon  my 
.patent ;  because  mine  was  t!)e  first  publication  of  a  me* 
thod  of  taking  likenesses  by  passing  over  the  features. 

His  method  of  holding  the  paper,  &c.  id  exactly  the 

.same  as  mine  (Fig.  20,,  the  descriptiou  of  wbi<;h  is  quite 

explicit,  although  your' engraver  has  by  some  accident 

omitted  the  letters  (c  d  and  e)  inserted  in  my  original 

drawing. 

Tfaat 


Observations  on  Mr.  Schvndcaldefs  Paitnt,        4it 

^  That  Mr.  Schmalcaliler  had  studied  my  specilieatioii 
before  he  drew  i^p  fais^  will  appear  by  connparing  a  iem 
j^assages  froiB  eadi% 


Hawkins,  180S« 

-  -  • 

Repertory,  vol,  IV.  p.  337. 

* 

^^  they  (the  franoes)  are  made 
of  two  plates  of  brass  hinged 
together,  between  which 
the  paper  is  put.  In  the 
jriate  nearest  to  the  point  is 
^  aperture  large  enough 
Ibr  the  likeness  to  be  mark- 
wii^  through  it  on  the  pa{)eff. 
At  the  opposite  end  of  the 
plateSL  is  a  birtton,  to  keep  * 
them  tight  together.*' 

Page  323. 

^^  The  essential  principle  in 
'tile  construction  of  the  tracer 
ibove  tDMttoned  is,  that  it 
iias  a  rotation  on  its  axis, 
and  that  the  tracing  edge  be 
-to  a  line  with  that  axis.'' 


SCHMALCALDER,  1806. 

Repertory,  vol.  X.  p.  242. 

\^  a  brass  frame  formed  of 
two  flat  pieces  of  brass, 
joined  together  at  the  euil 
by  hinges,  and  having  oa. 
the  other  end  two  buttons^ 
to  fasten  the  paper  between* 
In '  the  *  uppermost  of  tbt« 
.plate  an  opening  is  made 
to  allow  the  point  to  mark 
upon  the  paper.** 

Page  243. 

<<  (n  turning  the  rod  round 
in  the  sockets,  the  tracer 
and  point  in  the  two  ends 
of  the'  rod  must  remain  ia 
the  centre.'* 


Mn  Schmalcalder  errs  much  in  supposing  a  correct 
copy  of  a  picture  hung  upon  a  swinging  frame  could  be 
obtained  on  a  plate  of  copper,  or  any  thing  else,  attached 
'  to  another  swinging  frame  at  the  opposite  end  \  for  the 
:  asgle  made  by  the  rod  with  the  plane  of  the  picture  at 
*  the  top,  would  be  so  different  from  the  angle  made  at 
>  the  bottom,  that  one  half  of  the  copy  would  be  length* 
.  OQcd  in  its  proportions  and  the  other  half  shortened,  tbe 

width 
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iridtb  being  in  right  proportion.  I  tfo  mv^  ^pfrdOng^ 
the  picture  to  be  s\vung  with. its  plabe  at  Wght  a^gji^.til 
the  rod,  when  the  r^d  is  in  the  cei}|tfe ;  but,  if  it  be,  s# 
situated  as  to  make  equal  angles  at  the  top  and  bottom, 
the«  rod  will  not  be  at  rigbt  angles  witb  tiie  cenlfe :  in 
either  case  the  copy  Will  be  distorted,  aiid.this  distortioA 
would  be  absolutely  intolerable  if  a  picture  o/  ci^ht  feet 
square  should  be  copied  by  a  rod  oif  eight  fdet  l^ng,  as 
Mr.  Sipbmalcalder  purposes*  "  ' 

Yours,  &c. 

City  Rood,  Jpfil  i  o,  1 80?.  John  L  Hawkins.  ' 

% ^^ . 

„,,      ,      /    ,./,      i>.i^i.i»     M—  ■■«»     I.I.    II-.       *m  |i      ^^,j„— ,..„ii         «      i.,,w..ii,i.         .,,      I    i.ii,,     1,^1',, 

•         »         •  •  '  ■  .        . 

.    List  of  P^tfMsf$r  JnvmtxQ9yii  Kc.    * 
(Continued: from'Paige4004  * 

x\rchibald  Tho^spni  9f  tf^  Rar^b  of  St  Jo^n^  in  the 
city  of  Westminsterj  and  coijinty  of  Middlesex, -Epgiiieer  J 
for  certain  improvements  (biy  the  application  of  known 
principles)  upon  certain  parts  of  milKspinnipg^  for  spin- 
ning wool  or  cotton.  ;  DiUed  April  2,  1807.  ^         » 

Jaaies  PfACHJ&t  qS  CuperVbridge,  LamWlb^  Ht^-^ 
.county  of  Surrey,  Barge^buiWer  ;  fpr*  a  flc^tieg  boH^F 
.buoy,  on  a  iiew  construction,  for  siipp<>[i^iQg.  ^i^nu^ 
chains,  cables,  ropes,  he.     Dated  Aprils,  1807« 

WiLUAM  Chapmant,  of  the  town  and  county  of  Nie^f^  » 
castle-upon-Tyne,  Giril  Engineer;  for  a  method  or  me- 
thods of  reducing  the  wear,  and  prolonging  the  duration 
of  ropes  used  in  drawing  coals  or  ottier  mitieralatfrom  pits 
or  shafts  of  mines.     Dated  April  S,  1807. 

Samuel  Williams,  of  Flnsbury-aquare,  in  thecityof 
l-ondon,  Merchant ;  for  new  and  improvecl  machines  «nd 
machinery  for  spinning  wool,  cotton,  hemp,  and  other 
filamentous  substances.  Cmmunicated  to  him  by  a  fo^ 
reigner  residing  abroad.     Dated  April  S,  laOl.    , 

RiciiAico 


list  of  Patents.  4tfS 

Biti^i^iCD  Fkanci^  Hawkii^s,  of  the  parish  of  St«  At3^» 
Limehouse,  in  the  county  of  Middlesex,  Gentleman;  for. 
certain  improvements  to  alt  kinds  of  gun  and  cannonade. 
c;arriages,  so  as  %o  facilitate  the  ivbrking  or  using,  se* 
curing,  and  housing  thereof,  particularly  adapted  to  ships* . 
Dated  April  8,  1807* 

WiLUAM  SoutHWELL,  of  tbp  city  of  Dublin,  Musical 
In$truinent»maker ;  for  certain  impfoyements  upon  It. 
piapo-forte,  which  is  so  constructed  as  to  prevent  the 
possibility  of  its  being  so  frequently  out  of  tune,  as  piano* 
fortes  now  generally  are,  which  he  denominates  ^^  A 
Caiinet  Piano Jbrft,*^    Dated  April  8,  1807. 

William  Cm  apman,  -of  the  town  and  county  of  NeHv- 
castle^upon^Tyne,  Civil  Engineer  ;  for  a  method  or  me- 
thods of  putting  coals  on  board  of  ships,  lighters,  and^ 
other  vessels,  so  as  to  prevent  a  great  portion  of  th^ 
breajiage  of  the  coals  wHich  takes  place  in  the  usual  me« 
thod  of  shipping  them  by  spouts.     Dated  Apdl  11,  1807. 

Thomas  Paty,  of  St.  Thomas's  Watering,  Kent-rolid» 
in  the  parish  of  St.  Giles,  Camberwell,  in  the  county  of 
Surrey,  Maniifa:cturer ;  for  a  nsethod  of  dying,  spinning, 
n^caving,  and  manufacturing  of  East-India  sun-hemp  into 
carpets  and  car  pet  rug-matts,  which  will  be  more  durable 
and  less  expensive  than  any  now  in  use. 
i}ated  April  U,  1807« 

Alexander  John  Forsyth,  clerk  of  Belbelvie,  Aber- 
deenshire, in  Scotland ;  for  a  method  of  discharging  -or 
giving  fire  to  artillery  and  all  other  fire-arms,  chambers, 
cavities,  and  places,  in  which  gunpowder  or  other  com* 
bustible  matter  is  or  may  be  put  for  the  purpose  of  ex* 
plosion.     Dated  April  1 1,   1397. 

Anthony  Francis  Berte,  of  the  parish  of  St.  Dun- 
Stan  in  the  West,  in  the  city  of  London,  INIerchant;  for 
certain  improvements  in  casting  printers  types  and  sorts, 

and 


trUks,  patent  ftr-  improiPenealt  in  the  meaniret  and  ma^ 
ehinery  used  ih  making  them,  an4  in  the  carriages  for 
rrmoWn^tbeip,  •  «  «>  i6j 

Jfc«cAo/hs,  if.    Eiiperiments  on  Molybdena>  »        373-433 

Bugly  vtd  Clarke,  Messrs*  Patent  for  a  noAchine  fot  spin* 
ning  hemp,  &c«  r  •  •  -  87 

Bywaier^^r^  Fat^qt  fpr  improvameixts  in  saiU  of  sbips^  Jro*  245 

Co^/;  C  L.    Memoir  on  Coffee,  •  «  48 

Canvas,  method  of  preparing  it  in  the  old  Venetian  style,        276 
CoT^i  Dr.  John.    Patent  for  contrivances  for  preventing  or 
checking  fires,  and  preserving  persons  and  property 
friMn  thenii  -  «  t  *        407 

wm  His  observatioii)  on  his  patent,    -  420 

ft 

Carriages,  patent  for  hnpFOve^ents  in  those  which  have 

more  than  two  wheels,  -  •  •  .  j 

1-   ■  patent  for  improvements  in  those  used  for  re- 

moving bricks  and  earthen* war^s,  ^  •  16^ 

^(GrrrolJ,  on  their  culture,  &c.  -  r  ^39*344 

0artwrfgkt,  Re^.  Edmut^d*    On  the  cfdtiyation  of  potatoes, 

a^ie,  aj8 
(!a$s  or  Dogs,  patent  for  improveinepts  on  articles  sp  teamed, 

for  holding  things  placed  before  the  fire^  •  169 

Clarke  and  Bughy,  Messrs.    Patent  for  a  machine  for  spin*-' 

|)ing  hemp,  &c«  «>  -  •  *  87 

f  ond  Frifler,  Messrs.    Patent  for  decorating  rooms,      j)6 

Cleansing  silk,  woollen  ^nd  cotton  good^^    Meth^  of,  2)5 

f^loths,  woollen  and  linen.    Dye  and  va^rnish  for,  ^        154 

Cf^h  remark)  on,  -  •>  -  •  u^ 

• patent  foii^  ineans  of  obtaining  inflammable  gas  firooi 

pit-coal  in  ^acb  f|  ifate  that  ^t  mfff  be  bufqe^  withoi|( 
€)if^sive  «inell^  t  -  •  |i 

(I'qfee,  memoir  on,  ^      .      .  .j  •  ^ 

C^an,  Ur.    Iipproved  drags  foi;  raising  the  bodiei  of  per- 
sons sunk  undprwatet,  -  .  ^^2 
fnlonr^i -  foc^qA  Rf f rfcparmg  v^riflH«  imprpved  f^n^i^  2j6 

f90ki. 


/ 


Page 

Owle/  i(fr. '  Pa  teat  for  improvements  In  wheel-catriages>        j 

Com,  method  of  accderating  its  vegetation,  •  ij^ 

Cows,  account  of  the  produce  of  milk  and  butter  from  <me 

for  one  season,  -  -  -  .  ^j 

■  account  of  Mn  Curwen^s  method  of  feeding  them 

in  winter^  •  .  .  .  2JJ 

CuTwen,  Mr.  Account  of  hb  method  of  feeding  oows  In 
winter,  with  a  view  to  provide  poor  persons  with  milk 
hi  that  season,  •  *  «    *         •  ^)j 

0 

V 

P'Jreei,  ill.  Report  cm  die  diAbrent  mediods  of  extracting 

the  salt  of  soda  from  sea  salt,  •  230*.  ^05*  566 

Davis,  Mr.  Joseph,    Description  of  imptovetHents  in  the 

painters*  end  glaziers*  machines,  to  prevent  accidents,  $^6 
Drags,  improved,  for  raising  the  bodies  of  persons  sunk 

under  water>       '     •  *  -  -  427 

Dundonali,  Earl  of.    Patent  for  improvements  in  spinning 

.    macfahiery,  -  -  -  -        049 

Dye  and  varnish  for  hats,  He.  receipt  for  a  permanent  and 

elastic  one,         -  •  «  •  1 54 

E 

Earlhen-ware,  patent  for  improvements  in  the  machineij 

used  in  frfaksng  it>  and  in  the  carriages  for  removing  it,  iSg 

^kk^rdt,  Mr.  Patent  for  impsovements  in  the  mode  of 
covering  or  inclosing  books,  •  -  2  ej 

■  ■  ■  »  ' ",  and  Lyon,  Messrs.    Patent  for  pipes  for  the  con* 

vejance  of  water  under  ground^  •  «  425 

P 

Fires,  patent  for  contrivances  for  preventing  or  checking 
them,  and  pre^ving  persons  and  property  from  them,  40^ 

••— •   observations  by  t^e  patentee,  •  •  42f 

tuh  oil,  processes  for  pteparing  cheap  and  durable  paints 

with  it,  •  •  •  -f^  ^         ^  *         |i5 

Jfkuher,,  Mr.  Pdkat  for  prepared  aypiuffl>  ♦  54J 

(loo  9  •     ^nt^ 


I 


ptfK 

Hi»V>  Mr.    Patent  for  a  machine  to  be  used  a^  a  st^m« 

engine^  &c.    <        -  «p  ■-  -  f 

7burdrinier,Mr*  Patent  for  a  machine  for  mamifacturingpaperijai 

."■■'■  for  dutting  paper,  327 

FHcker  and  Clarke,  Messrs,  Patent  for  decorating  rooms.        06 
Friction,  observations  on  a  practical  or  second  sort  of  conical,  133 


'•      .'  G  ■•   • 

Gas,  injtammade,  patent  for  obtaining  it  from  pit-cbal,  so 

that  it  may  be  burned  without  offensive  smell,  81 

Criroud,  M.    Report  on  the  di&rent  methods  of  extracting 

ihe^^alt  x)f  ^da  fn>m  sea  84^^ .  - ;  ^^^p.  30.5*  3^ 

iGlovesj  PfUeat  for  a  machine  for 4Kwing  a^dpointing  theof,  358 
-«— — ^  o()fei^ati9iis.bfr  thp  pat6]|tee/  -  .•  5^ 

prandij  Mr.  SeIi(ifHafi.    Method  oftpr^iA^ringcaQT^,  ^(pop- 
per, or  paAne^.in  t^e  old  Venclian  .«tyle,  of  pwi4r^<^$     1 
oil  for  artists,  improved  colours  and  crayopjs, .         :.    «  2J6 
Guai(icum,  chemical  experim^Dts  on^  •  .    'i  ^  •  ig^ 

Gy^sumy  prepared,  patent  for,  .^  ...*'-         3^3 

Hancey  Mr,  William,  Patent  for  rendering  hats  water -proof,  423 
Hardie,  Mr,  James,  Descriptioirt  of  improved  book-^biBdcr's 

^uttiiig  iiress^  xnvefited  by  k)m;  •  -  3^9 

•^^atckett,.  Chaties,  Esif,   Bxpeiiment-s  on  an  artificittl  sub-* 
stance  possessing  some  «i  the  prihcipal  pr<^erties  cf 
•    tannin;  with  some  remarks  oh  coal,  •  ^9* 97 

Hats,  :e'lastie  and  permanent  dye  and  varnish  for  them^         153 
■ " .       patent  for  rendering  them.  water-<proof/  -  423 

Hawkins,  Mr,  John  L  ObservAtioos  on  Mr*  Schmalcalder*s 

,  patent  for  tracing  and  cutting  out  profiles^  »         459 

HeaMy  Mrv  Patent  fo^meianS  of  obtaining  itiflanimable  gas* 
*  -  from  pil^codl,  ^0  ihat  it  may  be  burned  without  offen* 
*^''      sive  sraell,  -  •    -     •  .;  *  -  gj 

Hertert\Mi\^Pefer.  Description  of  Improved  T>ook-case  bolt,  268 
"Hirod,  Mr,  Thomcu.  Plan  Jot  improving  the  growth  of  tares,  34 
-  *  i      ■   .    •.    .-  «  K  KiHgItt, 
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Page 

'Knight,  T.  A.  Esq.   On  the  direction  of  the  radicle  and  gcr- 

ipen  during  the  vegetation  of  seeds^  -  lot 

.■      '  On  the  inverted]  action  of  the  albur- 

Ik 

nous  Tcstels  of  trees,      •  •  -  .      '       389 

L 

lamps,  patent  for  improyements  in  them,  «>    .        17$ 

Le  Caan,  Mr.  Charles ^    Description  of  a  stop  or  check  to 

cairiage^wheelfi  on  rail-roads;  -  '^  269 

MUvre,  M.    Report  on  the  diiferent  methods  of  extracthig 

the  salt  of  soda  from  ^ea  salty  -  ^3o*soK.  j(Se> 

Lermf,  if.  ALphonse.    On  the  culture  of  carrots,  8rc«  '39 

LowUz,M.   Method  of  obtaining  the  fixed  alkalies  (potash 

and  soda)  crystallised  perfectly  pure^  »  S2$ 

Zjfoft  arid  Eckkardi,  Messrs^    Patent  for  pipes  for  the  con- 

veyance  of  water  under  ground,  -  -         425 

M  _,         . 

Machine^  patent  for  one  that  uiay  be  used  as  a  steam-engine,  t 
Mason,  Mr.  W.  W*  Experiments  on  the  culture  of  carrots,  344 
Melograni,  M.  Description  of «  new  blow-pipe,  -  '146 
Milk  and  Butter^  accQunt  of  the  produce  of,  frpm  a  cow, 

for  one  season,  -  -  -  -  37 

Molyldena,  experiments  on,  -  -  373' 43J 

Morris,  Mrs.  Anne     Method  of  cleansing  silk,  woollen, 

and  cotton  goods,  -  •  •  -  12  j 

N 

Xewman,  Mr.    Patent  for  improvements  in  sailing  vessels,    8j 
Nicholson,  Mr,   William.     Patent  for  improvements  \n  the 
application  of  steam,  and  in  the  apparatus  for  that 
purpose,  •  .  -  •  iji 

o 

Oits^  observations  to  shew  the  action  of  pure  air  on  them,     221 
method  of  purifying  them  tor  artists,  -  '     27<S 

.    .    P  Paint, 


Page 
Pai»f«  patent  foi"  a  btack  ont,  useful  for  shippjhg,  &c.  1 1 

■  processes  fefr  preparing  cheap  and  durable,  with  fish'* 
oil^  •  -  •  *  •  -ii< 

Ptnnitrs  and  Oldziers,    Description  of  improrements  in 

their  nachinest  to  prevent  accident8>  •  ^  35C 

Paper ^  pat^t  ftr  a  machine  for  manufacturing  itj  jit 

■  ■  ■»  patent  fer  a  machtn<i  for  cutting  it,  •  .  3^1 
PaienUi  monthly  list  of,  *  80.  158.  240.  ji8.  ^99.  465 
■«  ■  I  notices  of,  obtained  in  France,  •  999 
PetteiUr,  M.  Report  on  the  different  methods  of  extracting 

the  salt  of  soda  fiom  sea  tal^  •  ajo*  305. 360 

PerspecHvCf  patent  for  instruments  for  drawing  in,  .x6x 

pipes  for  the  conveyance  of  water  under  grtmnd^  patcfnt  for^  425 
P0iai%es,  tony  on  their  cultivation,        •>  •         a  10.  ajS 

Prati,  Mr.    Patent  for  a  tpast^stand,  .         «  *  .        1(59 

Press,  Book*Innd§r*s  eutting,  description  of  an  improved  one,  359 
/'rcn^tff^,  patent  for  machine  for,  -  •         ^3^9 

Prqfilesi  patent  for  machine  fo*  taking  them,  «        ^41 

Pumps^  patent  for  a  method  of  working  th^my  ^  9 

'    Q 

Qnadrani,  description  of  a  gcotnetdcal  plotting  quadrant, 
level,  and  calculator,  for  the  use  of  navigation,  sur- 
veying, >&c.  •  -  •  .    iS* 

K 

Rail*roads,  description  of  a  stop  or  check  to  wheels  on  them,  269 
Board  and  Thenard,  Messrs^    Memoir  on  alum,  64. 149 

Sooms,  patent  for  decorating,  -  •      .      -  5)6 

£(f€S  an4  cetdags,  patent  for  making,  ^  •  401 

■  S 
Seals,  patent  for  improvements  of  those  of  ships,  &c.  945 

Salmon,  Mr^  Robert.    Description  of  a  geometrical  plotting 

quadtantj  level,  and  calculator,  •  *  180 

Salt,  report  on  the  di^erent  methods  of  eittftfcdng  (hat  of 
soda  from  sea  salt,  -  '^'  tjo.  305.360 

Saw, 


P«gt 

fafi;,  description  of  a  curyirinearoQ9»  •  •         357 

SchtnaicoMfr,  Mr,    patent  for  a  loachme  for  taking  pro^ 

files,  Jfc.  -  -  -    •  -  341 

•s — ■  .<i  n  Mn  Hawkins's  ebservatioQi  on  his 

patent  tor  tracing  and  catting  out  profiles,  -        4J9 

Seeds,  on  the  direction  of  the  radicle  and  yenneo  during 

theif^egetation,  -  •  -  -  %0l 

Sennelier,  M.    Observations  teziding  te  shew  the  ^gtion  of 

pure  siir  uppn  dls,  r  ^  •!•  sii 

Shipping,  ps^tept  for  9  black  paint  to  \}c  used  fbt»        ^  '< 

^i^ip;,  patent  for  improvemetr^  in  their  construction,  t$ 

Shoe-makers^  machine  to  enable  them  to  work  without 

pressure  on  the  stomach,  *  -  t  4)T 

Silkj  tfoollen^  and  c9tton  goods,  method  of  cleansing  them 

without  injury  to  their  texture  or  colour  ^  *  1,25 

Spinmng-machinery,  pateiit  for  improvements  in,  •  249 
Slass,  Mr,  Machine  invented  by  him  to  enable  shoe-makers  . 

to  work  without  pressure  oh  the  stomach,  *         45 1 

Steam,  patent  for  improvements  in  fts  application  and  the 

apparatus  required  for  that  purpose,  <*  •        1 71 

■■  engine,  patent  for  a  machine  that  may  be  used  as 

such,  •  ...  •  .J 

/^^Aoii,  description  of  an  improved  one*        ^  ^         147 

T 

Tannin,  experiments  on  an  artificial  substance^  which  posf^ 

sesses  the  principal  xiiaracteristic  properties  of,  19. 97 

Tarts,  plan  for  improving  their  growth,         •  -  34 

Toy /or,  Samuel,  Esq.  Experiments  on  the  growth  of  white* 

thorn,  -  -  -  . ,      ,    .         ,    ^^ 

Thenarii  and  Board,  Messrs*  Memoir  on  Roman  alum,  64.  144^ 
Thqrn^  w/utCy  expcrimenti  on  its  growth,  *         ^    985 

Toasi'Stani,  patent  for  one^  -  -  ,2^^ 

^Trees,  on  the  inverted  action  of  their  aibumous  vessels,         589 
Trotter^  John,  Esq*    Pescription  of  a  cmvilinear  saw^  in- 
;  vented  by'hi%  •  ,  ^  ^  ^^y 

V  Fanherman, 
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^F(znher7nan,Mr,  TJtomas.  Processes  for  prepanog  cheap  and 

durable  paints  with  fish  oiJ^  -  •  Ii6 

Vaxie,  Mr.  Patent  for  improvements  in  the  measures  and 
roachiner}'  used  in  making  bricks  and  earthen-ware, 
and  in  the  cardages  for  removing  those  articles,  .^  16^ 

Vegetatiov,  method  of  accelerating  that  of  com  and  carrots^  139 
y^^els,  sailing,  patent  for  improvements  in  their  construc- 
tion, -  -  -  -  -  83 


W 

Waggfms,  patent  for  improvements  in  their  construction^  5 

Walkery  Mr.  Ralph.    Patent  for  making  ropes  and  cordage,  401 
l^//>,  method  of  curing  damp  ones»  -  -  272 

Weaving,  account  of  improvements  in,  -  •         x j 

Wheat,  on  the  culture  of  spring,.  -  -  42 

Wheel-carriages,  patent  for  improyements  in  their  con* 

struction,  -  -  "  *  S 

Wheels,  on  the  inefficacy  of  bending  axles  forward  as  a  re- 
medy for  the  destructive  effects  of  conical  carriage- 
wheels,  -  -  -  •  133 
• . '  -          description  of  a  stop  or  check  to  them  on  rail-mads,  ^69 
Wilson,  Mr.  Charles,     Method  of  curing  damp  walls  by  the 

application  of  a  compositi6n  invented  by  him,  27^ 

Winter,  Mr.  Patent  for  a  machine  fpjr. sewing  and  pointing 

leather  gloves,  -  -  -  338 

His  observations  on  his  patent^  •  542 


>^«B< 


WoUasion,  Mr.    Patent  for  i|n  instrument  for  (l^awing  10 

.  .  perspective,  &c.  .  -  -  -  -  161 

Wright,  Mr.  John,     Experinients  made  at  the  request  of     ' 

the  Board  of  Agriculture,  -  -  •?  1^6 

Wi/ie,  Mr.     Patent  for  a  method  of  working  pumps  by 

machinery,  -  -  .  -  -  9 
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Pcintcdb)-  Nichols  &n4  Son,  Red  Lion  Passage,  Fleet  Sueet. 
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